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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: United States Patent 
No. 5,951,974 



Inventor: Carl W. Gilbert, et al. 



Issue Date: September 14, 1999 



Attn: Box Patent Ext. 



1002 L 0 BWl 

03U 



Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

LETTER OF TRANSMITTAL OF APPLICATION FOR 
EXTENSION OF PATENT TERM 



Sir: 

Transmitted herewith for filing is an application for extension of 
term of U.S. Patent No. 5,951 ,974 and a duplicate of the papers thereof, 
certified as such. 

Also submitted herewith is an additional original declaration for 
extension of U.S. Patent No. 5,951,974. Therefore, the present application is 
complete. 

Applicant, Schering Corporation ("Schering") states that 
Schering is the authorized agent for Enzon, Inc. ("Enzon") owner of U.S. 
Patent No. 5,951 ,974 (see Exhibit I); that Schering is the holder of the 
regulatory approval granted with respect to the regulatory review period for 
PEG-lntron™ (Peginterferon alfa-2b) Powder for Injection as evidenced by: 
(1) submission on June 2, 1997 by Schering of BB-IND No. 7173 to the Food 
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and Drug Administration ("FDA") for the purpose of conducting clinical 
studies for the use of Pegylated Interferon Alfa-2b (SCH 54031 ) Powder for 
Injection for use in humans (see Exhibit IV); (2) the submission on 
December 22, 1999 by Schering of BLA No. 19-1488 (see Exhibit VI); and (3) 
the FDA letter dated January 19, 2001 approving BLA No. 103949 (replaces 
Ref. BLA No. 99-1488 for peginterferon alfa-2b for treatment of chronic 
hepatitis in patients not previously treated with interferon alfa who have 
compensated liver disease and at least 18 years of age. See Exhibits VII & 



The Commissioner is hereby authorized to charge payment in the 
amount of $ 1,120.00 and of any additional fees associated with this 
communication or credit any overpayment to Deposit Account No. 19-0365. 
A duplicate copy of this sheet is enclosed. 



SCHERING-PLOUGH CORPORATION 
Patent Department K-6-1-1990 
2000 Galloping Hill Road 
Kenilworth, New Jersey 07033-0530 
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Respectfully submitted, 



Thomas D. Hoffman 
Registration No. 28221 
Attorney for Authorized Agent of the 
Assignee of Record 
Telephone No. (908) 298-5037 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: United States Patent 
No. 5,951,974 



Inventor: Carl W. Gilbert, et al. 



Issue Date: September 14, 1999 



Honorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 



REQUEST FOR EXTENSION OF PATENT TERM UNDER 

35 U.S.C. 5156 



Sir: 

Pursuant to 35 U.S.C. §156 and 37 C.F.R. §§1.701-1.791, 
Schering Corporation ("Schering"), authorized agent (see Exhibit I) for Enzon, 
Inc. ("Enzon"), owner of the above-identified patent by virtue of the following 
Assignments (I) The Assignment by Myung-ok Park-Cho (executed on 
November 11, 1997), of his interests in Serial No. 08/994,622, filed December 
19, 1997 which issued as the above-identified patent, said Assignment being 
recorded in the United States Patent and Trademark Office ("USPTO") on 
December 22, 1997 at Reel 9063, Frame 0929 and attached hereto as 
Exhibit VIII; (2) The Assignment by Carl W. Gilbert (executed on November 
7, 1997) of his interest in Serial No. 08/994,622, filed December 19, 1997 
which issued as the above identified patent, said Assignment being recorded 
in the USPTO on March 6, 1998 at Reel 9063, Frame 0961; and attached 
hereto as Exhibit IX hereby requests an extension of the 20 year from filing 
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date patent term set pursuant to 35 U.S.C. §1 54(a)(2) of United States Patent 
No. 5,951,974. 

The following information is submitted in accordance with 35 
U.S.C. §1 56(d) and the rules for extension of patent term issued by the 
USPTO at 37 C.F.R. Subpart F, §§1.701 to 1.791 and follows the numerical 
format set forth in 37 C.F.R. §1 .740: 

(1 ) A COMPLETE IDENTIFICATION OF THE APPROVED 
PRODUCT AS BY APPROPRIATE CHEMICAL AND GENERIC NAMES, 
PHYSICAL STRUCTURE OR CHARACTERISTICS: 

The approved product is PEG-lntron™ (Peginterferon alfa-2b) 
Powder for Injection. As used herein, the USAN name for the active 
ingredient in the approved product is peginterferon alfa-2b. As shown in 
Exhibit II (Section 4.A.1., page 1 and Section 4.A.1.2. pages 4,7, 36 and 94 
and 95 of Description/Characterization of BLA 99-1488), the active ingredient 
in the approved product has the following physical and chemical description 
and chemical names and chemical structural formula: 

Physical Description: 

Clear to opalescent, colourless to slightly yellow solution; 
essentially free of visible particles. 
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Chemical Structure: 




Note: The predominant form is one PEG molecule attached to each IFN 
molecule; all positional isomers of the pegylated product have been 
identified and include attachment of one PEG molecule at any of 12 
different sites including 8 Lysines, 2 Histidines, 1 Tyrosine, and 1 N- 
terminal Cysteine. 



Molecular Weight: 

Approximately 31,870 daltons (due to PEG polymer 
heterogeneity) 



USAN Name: peginterferon alfa-2b 

Code Name: SCH 54031 

CAS Number: 21 5647-85-1 

Other Names: PEG-IFN 

PEG-lnterferon alfa-2b 
PEG-lntron™ (commercial product) 
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(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE 
INCLUDING THE APPLICABLE PROVISION OF LAW UNDER WHICH THE 
REGULATORY REVIEW OCCURRED: 

The regulatory review occurred under Section 351 of the Public 
Health Service Act, 42 U.S.C. § 262. See Exhibit VII. Section 351 of the 
Public Health Service Act, provides for the submission and approval of an 
original Biologies License Applications ("BLAs") for biologies meeting the 
definition of "biological product" under 42 U.S.C. §262(i). 

(3) AN IDENTIFICATION OF THE DATE ON WHICH THE 
PRODUCT RECEIVED PERMISSION FOR COMMERCIAL MARKETING OR 
USE UNDER THE PROVISION OF LAW UNDER WHICH THE APPLICABLE 
REGULATORY REVIEW PERIOD OCCURRED: 

PEG-lntron™ (peginterferon alfa-2b) powder for injection was 
approved by the FDA for commercial marketing on January 19, 2001 for 
treatment of chronic hepatitis C in patients not previously treated with 
interferon alfa who have compensated liver disease and at least 18 years of 
age. See Exhibits VII & XII. 

(4) IN THE CASE OF A DRUG PRODUCT, AN IDENTIFICATION 
OF EACH ACTIVE INGREDIENT IN THE PRODUCT AND AS TO EACH 
ACTIVE INGREDIENT, A STATEMENT THAT IT HAS NOT BEEN 
PREVIOUSLY APPROVED FOR COMMERCIAL MARKETING OR USE 
UNDER THE FFDCA, THE PUBLIC HEALTH SERVICE ACT OR THE 
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VIRUS-SERUM TOXIN ACT OR A STATEMENT OF WHEN THE ACTIVE 
INGREDIENT WAS APPROVED FOR COMMERCIAL MARKETING OR USE 
(EITHER ALONE OR IN COMBINATION WITH OTHER ACTIVE 
INGREDIENTS), THE USE FOR WHICH IT WAS APPROVED, AND THE 
PROVISION OF LAW UNDER WHICH IT WAS APPROVED. 

The active ingredient in the approved product, Peg-lntron™ 
(peginterferon alfa-2b) Powder for Injection, has the USAN name of peginterferon 
alfa-2b and the other names listed in Paragraph No. (1) hereinabove as well as in 
Exhibits II and XIII. The active ingredient, peginterferon alfa-2b, approved for 
marketing under Section 351 of the Public Health Service Act [42 U.S.C. §262 
(a)(2)(B)], has not previously been approved for commercial marketing or use under 
the Federal Food, Drug and Cosmetic Act ("FFDCA"), The Public Health Service Act 
or the Virus-Serum Toxin Act. See Exhibit VII (BLA approval on January 19, 2001). 

(5) A STATEMENT THAT THE APPLICATION IS BEING 
SUBMITTED WITHIN THE SIXTY DAY PERIOD PERMITTED FOR 
SUBMISSION PURSUANT TO SEC. 1 .720(f) AND AN IDENTIFICATION OF 
THE DATE OF THE LAST DAY ON WHICH THE APPLICATION COULD BE 
SUBMITTED: 

The product was approved on January 19, 2001, and the last 
day within the sixty day period permitted for submission of an application for 
extension of the relevant U.S. Patent is March 19, 2001. This application is 
being timely filed before the expiration of the March 19, 2001 deadline, 
pursuant to 35 U.S.C. §21 (a) and (b) and 37 C.F.R. §1.7 and 1.741(a). 
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The first maintenance fee for U.S. Patent No. 5,951 ,974 is not 
due until March 14, 2003. 

(9) A STATEMENT THAT THE PATENT CLAIMS, THE 
APPROVED PRODUCT OR A METHOD OF USING OR MANUFACTURING 
THE APPROVED PRODUCT, AND A SHOWING WHICH LISTS EACH 
APPLICABLE PATENT CLAIM AND DEMONSTRATES THE MANNER IN 
WHICH EACH APPLICABLE PATENT CLAIM READS ON THE APPROVED 
PRODUCT OR A METHOD OF USING OR MANUFACTURING THE 
APPROVED PRODUCT: 

At least claims 1-11,13-1 8, 34-36, 38-45 and 47 and 48 and of 
United States Patent No. 5,951 ,974 read on FDA approved product PEG- 
Intron™ (peginterferon alfa-2b) powder for injection for the treatment of 
chronic hepatitis C in patients not previously treated with interferon alfa who 
have compensated liver disease and are at least 18 years of age. See 
Product Information Sheet entitled "Description" (the paragraph in the upper 
left hand column of page 1) and "Indications and Usage" (second paragraph 
from top of left right hand column on page 2) (Exhibit XIII). See also Exhibit 
II, pages 1 and 2 and United States Patent No. 5,951,974, column 10, lines 
28-31 and 49-54. 

Claim 1 of United States Patent No. 5,951,974 reads: 
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1. A pharmaceutical composition, comprising a mixture of alpha 
interferon polymer conjugate positional isomers, wherein one of said 
positional isomers comprises an alpha interferon covalently conjugated to a 
substantially non-antigenic polymer at a histidine residue on said alpha 
interferon, wherein said substantially non-antigenic polymer is a polyalkylene 
oxide comprising an alkyl terminal. 

Peginterferon alfa-2b (SCH 54031), the active ingredient in the 
approved product, PEG-lntron™ Powder for Injection, has the chemical 
structural formula set forth in paragraph 1 (page 3 hereinabove) and in Exhibit 
II: 




Note: The predominant form is one PEG molecule attached to each IFN 
molecule; all positional isomers of the pegylated product have been 
identified and include attachment of one PEG molecule at any of 12 
different sites including 8 Lysines, 2 Histidines, 1 Tyrosine, and 1 N- 
terminal Cysteine. 
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As stated in Exhibit II, Section 4.A.1 pages 1 and 4, SCH 54031 
PEG 1200 o Interferon alfa-2b (IFN) is a covalent conjugate of recombinant 
interferon alfa-2b with monomethoxypolyethylene glycol. The predominant 
form is one PEG molecule attached to each IFN molecule including 
attachment of one PEG molecule at any of 12 different sites including 2 
histidines. 

Claim 1 covers peginterferon alfa-2b in that it is a mixture of alfa 
interferon conjugate positional isomers wherein at least one of said positional 
isomers comprises an alfa interferon covalently conjugated to a substantially 
non-antigenic polymer at a histidine residue on said interferon alfa and 
wherein the substantially non-antigenic polymer, a polyalkylene oxide 
comprising an alkyl terminal, is monomethoxypolyethylene glycol. 

Claim 2 of U.S. Patent No. 5,951 ,974 is: 

2. The pharmaceutical composition of claim 1, wherein said 
alpha interferon is interferon alpha 2b. See discussion regarding claim 1 and 
Exhibits II and XII. 

Claim 2 covers peginterferon alfa-2b in that the interferon alfa is 
interferon alfa-2b. 

Claim 3 of U.S. Patent No. 5,951,974 is: 
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3. The pharmaceutical composition of claim 2, wherein said 
histidine residue is His34. 

Claim 3 covers peginterferon alfa-2b in that one of the PEG 
molecules is attached to one peginterferon alfa-2b at Histidine 34. See 
Exhibit II 4.A.1. pages 1 and 95. 

Claims 4-6 of U.S. Patent No. 5,951 ,974 are: 

4. The pharmaceutical composition of claim 1 t wherein said 
mixture of said alpha interferon positional isomers comprises at least about 3 
positional isomers. 

5. The pharmaceutical composition of claim 4, wherein said 
mixture of said alpha interferon positional isomers comprises at least about 6 
positional isomers. 

6. The pharmaceutical composition of claim 5, wherein said 
mixture of said alpha interferon positional isomers comprises at least about 8 
positional isomers. 

Claims 4-6 cover peginterferon alfa-2b in that it is a mixture of 
alfa interferon positional isomers comprising at least 12 positional isomers. 
See Exhibit II at 4.A.1 page 1 . 

Claim 7 of U.S. Patent No. 5,951,974 is: 
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7. The pharmaceutical composition of claim 6, wherein said 
alpha interferon is alpha interferon 2b and said mixture of positional isomers 
comprises a substantially non-antigenic polymer linked to said alpha 
interferon 2b, at an amino acid residue selected from the group consisting of 
Cys1, Lys31, His34, Lys49, Lys83, Lys121, Lys131 and Lys134. 

Claim 7 covers peginterferon aifa-2b in that the mixture of the 8 
positional isomers comprises antigenic polymer linked to interferon alfa-2b at 
the eight (8) amino acid residues as shown in the Exhibit II (chemical 
structural formula) Section 4.A.1 on page 1 and the Table on page 95. 

Claims 8-1 1 of U.S. Patent No. 5,951 ,974 are: 

8. The pharmaceutical composition of claim 1 , wherein said 
polyalkylene oxide is a polyethylene glycol. 

9. The pharmaceutical composition of claim 8, wherein said 
polyalkylene oxide is a monomethoxy-polyethylene glycol, (mPEG). 

10. The pharmaceutical composition of claim 1, wherein said 
substantially non-antigenic polymer has a molecular weight of from about 200 
to about 35,000. 
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1 1 . The pharmaceutical composition of claim 10, wherein said 
substantially non-antigenic polymer has a molecular weight of from about 
1,000 to about 15,000. 

Claims 8 to 10 cover peginterferon alfa-2b in that the 
polyalkylene oxide is monomethoxypolyethylene glycol having an average 
molecular weight of 12,000-13,000 daltons. See Exhibit II Section 4.A.1 at 
pages 4 and 7. 

Claim 13 of U.S. Patent No. 5,951,974 is: 

13. A pharmaceutical composition, comprising a mixture of 
alpha interferon polymer conjugate positional isomers, wherein one of said 
positional isomers comprises an alpha interferon covalently conjugated to a 
substantially non-antigenic polymer at a histidine residue on said alpha 
interferon, wherein said substantially non-antigenic polymer is selected from 
the group consisting of polypropylene glycol, dextran, polyvinyl pyrrolidones, 
polyacryl amides, polyvinyl alcohols and carbohydrate-based polymers. 

Claim 13 covers peginterferon alfa-2b product in that the 
product is a mixture of alfa interferon polymer conjugate positional isomers, 
wherein one of said positional isomers comprises an non-antigenic polymer 
covalently bonded to the alfa interferon at a histidine residue and wherein the 
non-antigenic polymer is polypropylene glycol. See discussions regarding 
Claims 1, and 8-10. 
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Claims 14-17 of U.S. Patent No. 5,951,974 are: 

14. An alpha interferon-containing composition, comprising a 
plurality of alpha interferon polymer conjugates, wherein at least about 15% 
of the conjugates include covalent attachment of a substantially non-antigenic 
polymer at a histidine of said alpha interferon, wherein said substantially non- 
antigenic polymer is a polyalkylene oxide comprising an alkyl terminal. 

15. The composition of claim 14, wherein the alpha interferon 
portion of said composition is alpha interferon 2b and said histidine is His34. 

16. The composition of claim 14, wherein at least about 30% of 
said conjugates include covalent attachment of said substantially non- 
antigenic polymer at histidine-34 of said alpha interferon. 

17. The composition of claim 16, wherein at least about 40% of 
said conjugates include covalent attachment of said substantially non- 
antigenic polymer at histidine-34 of said alpha interferon. 

Claims 14-17 cover the peginterferon alpha 2b product in that 
approximately 47.8% of the conjugates include covalent attachment of the 
substantially non-antigenic polymer at histidine 34 of said alfa interferon. See 
Exhibit II, especially the Table on page 95. 

Claim 18 of U.S. Patent No. 5,951,974 is: 
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18. A pharmaceutical composition, comprising a mixture of 
alpha interferon 2b-polymer positional isomers, wherein from about 30 to 
about 60% of the positional isomers include a substantially non-antigenic 
polymer conjugated to the His34 of said alpha interferon, from about 7 to 
about 20% of the positional isomers including a substantially non-antigenic 
polymer conjugated to the Cys1 of said alpha interferon and about 7 to about 
15% of the positional isomers include a substantially non-antigenic polymer 
conjugated to the Lys121 of said alpha interferon, wherein said substantially 
non-antigenic polymer is a polyalkylene oxide comprising an alkyl terminal. 

Claim 18 covers the peginterferon alfa-2b product in that said 
product comprises a mixture of alfa interferon 2b-polymer positional isomers 
wherein: 

1 ) about 47.8% are conjugated to His34 of said alfa interferon; 

2) about 13.2% are conjugated to Cys 1 of said alfa interferon; 

3) about 7.3% are conjugated to Lys 121 of said alfa interferon; 
and 

4) the substantially non-antigenic polymer - the polyethylene 
oxide comprising an alkyl terminal - is monomethoxy 
polyethylene glycol. 

See also Exhibit II especially the Table on page 95 and the 
discussion regarding claims 8 and 9. 

Claims 34-36 of U.S. Patent No. 5,951 ,974 are: 
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34. A method of treating an interferon-susceptible condition in 
mammals, comprising administering an effective amount of a composition of 
claim 1. 

35. A method of treating an interferon-susceptible condition in 
mammals, comprising administering an effective amount of a composition of 
claim 14. 

36. A method of treating an interferon-susceptible condition in 
mammals, comprising administering an effective amount of a composition of 
claim 18. 

Claims 34-36 cover use of peginterferon alfa-2b powder for 
injection to treat the interferon susceptible condition - chronic hepatitis C. 
See Exhibit VII - FDA approval letter and U.S. Patent No. 5,951 ,974 at Col. 
10 lines 4-10, 21-31 and 49-54 and Exhibit XII, Indications and Usage on 
page 2. 

Claim 38 of U.S. Patent No. 5,951,974 is: 

38. The pharmaceutical composition of claim 13, wherein said 
alpha interferon is interferon alpha 2b. 

Claim 38 covers peginterferon alfa-2b in that the alfa interferon 
is interferon alfa-2b. See the discussion regarding Claims 2 and 13. 
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Claim 39 of U.S. Patent No. 5,951,974 is: 



39. The pharmaceutical composition of claim 38, wherein said 
histidine residue is His34. 



Claim 39 covers peginterferon alfa-2b. See the discussion 
regarding Claims 38 and 3. 



Claims 40-42 of U.S. Patent No. 5,951,974 are: 



40. The pharmaceutical composition of claim 13, wherein said 
mixture of said alpha interferon positional isomers comprises at least about 3 
positional isomers. 

41. The pharmaceutical composition of claim 13, wherein said 
mixture of said alpha interferon positional isomers comprises at least about 6 
positional isomers. 

42. The pharmaceutical composition of claim 13, wherein said 
mixture of said alpha interferon positional isomers comprises at least about 8 
positional isomers. 

Claims 40-42 cover peginterferon alfa-2b for reasons stated in 
reference to claims 13 and 4-7. 
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Claim 43 of U.S. Patent No. 5,951 ,974 is: 

43. The pharmaceutical composition of claim 38, wherein said 
mixture of positional isomers comprises a substantially non-antigenic polymer 
linked to said alpha interferon 2b, at an amino acid residue selected from the 
group consisting of Cys1, Lys31, His34, Lys49, Lys83, Lys121, Lys131 and 
Lys134. 

Claim 43 covers peginterferon alfa-2b for reasons stated in 
reference to claims 38 and 7 as well as claims 2 and 13. 

Claims 44 and 45 of U.S. Patent No. 5,951 ,974 are: 

44. The pharmaceutical composition of claim 13, wherein said 
substantially non-antigenic polymer has a molecular weight of from about 200 
to about 35,000. 

45. The pharmaceutical composition of claim 13, wherein said 
substantially non-antigenic polymer has a molecular weight of from about 
1,000 to about 15,000. 

Claims 44 and 45 cover peginterferon alfa-2b for reasons stated 
in reference to claims 1 3 and 1 0 and 1 1 . 

Claims 47 and 48 of U.S. Patent No. 5.951 ,974 are: 
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47. The pharmaceutical composition of claim 1 wherein said 
polyalkylene oxide is terminated with a alkyl. 

48. The pharmaceutical composition of claim 18 wherein said 
polyalkylene oxide is terminated with a alkyl. 

Claims 47 and 48 cover the peginterferon alfa-2b product for 
reasons stated in reference to claims 1,9, 13 and 18. 

Thus, at least claims 1-11, 13-18, 34-36, 38-45 and 47 and 48 
of U.S. Patent No. 5,951 ,974 cover peginterferon alfa-2b, the active 
ingredient in PEG-lntron™ Powder for Injection, the approved product and a 
method of using PEG-lntron™ Powder for injection for treatment of chronic 
hepatitis C injections in patients of at least 18 years of age with compensated 
liver disease. 
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(10) A STATEMENT BEGINNING ON A NEW PAGE, OF THE 
RELEVANT DATES AND INFORMATION PURSUANT TO 35 U.S.C. §1 56(g) 
IN ORDER TO ENABLE THE SECRETARY OF HEALTH AND HUMAN 
SERVICES OR THE SECRETARY OF AGRICULTURE, AS APPROPRIATE, 
TO DETERMINE THE APPLICABLE REGULATORY REVIEW PERIOD AS 
FOLLOWS: 



(i) FOR A PATENT CLAIMING A NEW DRUG, ANTIBIOTIC, OR 
HUMAN BIOLOGICAL PRODUCT, THE EFFECTIVE DATE OF THE 
INVESTIGATIONAL NEW DRUG (IND) APPLICATION AND THE IND 
NUMBER; THE DATE ON WHICH A NEW DRUG APPLICATION (NDA) OR 
A PRODUCT LICENSE APPLICATION (PLA) WAS INITIALLY SUBMITTED 
AND THE NDA OR PLA NUMBER AND THE DATE ON WHICH THE NDA 
WAS APPROVED OR THE PRODUCT LICENSE ISSUED: 

Schering Corporation (Schering) of Kenilworth, New Jersey is the 
authorized agent of Enzon by virtue of the appointment of agent (Exhibit I) to 
Schering. Enzon is the assignee of record of United States Patent No. 
5,951,974 by virtue of the Assignments of (1) Myung-ok Park-Cho 
(Exhibit VIII), and (2) Carl W. Gilbert (Exhibit IX). 

In furtherance of the need for an approved NDA, Schering, on June 2, 
1997 submitted to the FDA, a "Notice of Claimed Investigational New Drug" 
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for pegylated interferon alfa-2b (SCH 54031) under Section 351 of the Public 
Health Service Act for the purpose of conducting clinical studies to support 
the approval of a subsequent BLA for the use of PEG-lntron™ (pegylated 
interferon alfa-2b) Powder for Injection. A copy of this Schering letter is 
attached as Exhibit IV. By a letter dated June 5, 1997, the FDA 
acknowledged receipt of the IND and assigned the BB-IND No. 7173. In a 
July 1 , 1997 memo FDA placed clinical hold for use of PEG-lntron BB-IND 
and requested additional data prior to Schering initiating clinical studies under 
BB-IND 7173. Schering continued to work with FDA to provide such 
additional information, amendments, and data and on July 29, 1997 FDA 
removed clinical hold for BB-IND 7173. This establishes the beginning of the 
"regulatory review period" under 35 U.S.C. §156(g)(1)(B)(i) as July 29, 1997, 
the effective date of an investigational exemption. 

Schering submitted an original Biologies License Application (BLA) for 
PEG-lntron™ (peginterferon alfa-2b) therapy for treatment of chronic hepatitis 
C in humans on December 22, 1999. A copy of this Schering letter 
transmitting the BLA is attached as Exhibit VI. 

By a letter dated January 19, 2001 (copy attached as Exhibit VII), the 
FDA advised Schering that BL 103949 replaces Ref. BLA No. 99-1488 and 
that BLA 99-1488 was approved on January 19, 2001 for peginterferon alfa- 
2b for treatment of chronic hepatitis C in patients not previously treated who 
have compensated liver disease and are at least 18 years of age. 
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Thus, for purposes of determining the "testing phase" of the "regulatory 
review period" under 35 U.S.C. §156(g)(1)(B)(i), the "testing phase" began on 
July 29, 1997, the effective date of the BB-IND No. 7173 ended on December 
22, 1999, the date the BLA No. 99-1488 was initially submitted by Schering 
for use of PEG-lntron™ (peginterferon alfa-2b) powder for injection for 
treatment of chronic hepatitis C in humans under §351 of the Public Health 
Service Act. And, for purposes of determining the "approval phase" of the 
"regulatory review period" under 35 U.S.C. §156(g)(1)(B)(ii) the "approval 
phase" began on December 22, 1999, the date the BLA No. 19-1488 was 
initially submitted by Schering to the FDA and ended on January 19, 2001 , 
the date on which the BLA No. 99-1488 was approved by the FDA. 
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(11) A BRIEF DESCRIPTION BEGINNING ON A NEW PAGE OF 
THE ACTIVITIES UNDERTAKEN BY SCHERING, THE MARKETING 
APPLICANT, DURING THE APPLICABLE REGULATORY REVIEW PERIOD 
WITH RESPECT TO THE APPROVED PRODUCT AND THE SIGNIFICANT 
DATES APPLICABLE TO SUCH ACTIVITIES: 

During the applicable regulatory review period, Schering was 
actively involved in obtaining FDA approval for the use of PEG-lntron™ 
(peginterferon alfa-2b) powder for injection for treatment of chronic hepatitis C 
in patients who have compensated liver disease and are at least 18 years of 
age. As previously noted, Schering submitted a BB-IND on June 2, 1997. 
On June 5, 1997, FDA acknowledged receipt of the Schering IND and 
assigned it number BB-IND 7173. On July 1, 1997, FDA placed a clinical 
hold on BB-IND 7173 and requested additional data prior to Schering 
initiating clinical studies under BB-IND 7173. During July 1997, Schering 
continued to work with FDA to supply additional data, amendments and 
information. On July 29, 1997, FDA removed the clinical hold on BB-IND 
7173. During the period July 29, 1997 to December 22, 1999, Schering in 
close consultation with FDA, conducted clinical trials under BB-IND 7173. 
Schering submitted on December 22, 1999, BLA No. 99-1488 for use of PEG- 
lntron™ (peginterferon alfa-2b) in the treatment of chronic hepatitis C in 
humans. From December 22, 1999 to January 19, 2001 , Schering continued 
to interact with various FDA officials and answered numerous questions, 
generated requested data and supplied requested information regarding all 
clinical studies and data on the use of PEG-lntron™ (peginterferon alfa-2b) 
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for the treatment of chronic hepatitis C in patients not previously treated with 
interferon alfa who have compensated liver disease. A brief description of the 
significant activities undertaken by Schering with respect to the use of PEG- 
Intron™ (peginterferon alfa-2b) powder for injection for the treatment of 
chronic hepatitis C during the regulatory review period is set forth in Exhibit X 
(BB-IND) and Exhibit XI (BLA) and is illustrative of the activities involved. 

(12) A STATEMENT BEGINNING ON A NEW PARAGRAPH THAT 
IN THE OPINION OF THE APPLICANT THE PATENT IS ELIGIBLE FOR AN 
EXTENSION AND A STATEMENT AS TO THE LENGTH OF THE 
EXTENSION CLAIMED, INCLUDING HOW THE LENGTH OF EXTENSION 
WAS DETERMINED: 

(a) Statement of eligibility of the patent for extension under 35 
U.S.C. §1 56(a): 

Section 156(a) provides, in the relevant part, that the term of a patent 
which claims a product, a method of using a product, or a method of 
manufacturing a product shall be extended if (1) the term of the patent has 
not expired before an application for extension is submitted; (2) the term of 
the patent has never been extended under 35 U.S.C. §1 56(e)(1); (3) the 
application for extension is submitted by the owner of record of the patent or 
its agent in accordance with 35 U.S.C. §1 56(d); (4) the product has been 
subject to a regulatory review period before its commercial marketing or use; 
and (5) the permission for the commercial marketing or use of the product 
after such regulatory review period is the first permitted commercial marketing 
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or use of the product using the provision of law under which such regulatory 
review period occurred. 

As described below by corresponding number, each of these elements 
is satisfied here: 

(1 ) Pursuant to 35 U.S.C. §1 54(c)(1 ), as amended (effective June 
8, 1995) by the Uruguay Round Agreements Act, Publ. 103-465, 108 Stat. 
4809 (1994) and 35 U.S.C. §156, the term of United States Patent No. 
5,951,974 currently expires on November 10, 2013. This application is, 
therefore, being submitted prior to the expiration of the term of United States 
Patent No. 5,951,974. 

(2) The term of this patent has never been extended under 35 
U.S.C. §1 56(e)(1). 

(3) This application is being submitted by Schering Corporation, by 
virtue of the appointment of agent to Schering Corporation by Enzon, the 
owner of record of this patent (Exhibit I). Enzon is the owner of record by 
virtue of the Assignments of (1 ) Myung-ok Park-Cho (Exhibit VIII) and (2) Carl 
W. Gilbert (Exhibit IX). This application is submitted in accordance with 35 
U.S.C. §1 56(d) in that it is submitted within the sixty-day period beginning on 
January 19, 2001 , the date the product received permission for marketing 
under Section 351 of the Public Health Service Act and ending on January 
19, 2001 and contains the information required under 35 U.S.C. §1 56(d). 
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(4) As evidenced by the January 19, 2001 letter from the FDA 
(Exhibit VII), to Schering Corporation, the product was subject to a regulatory 
review period under Section 351 of the Public Health Service Act before its 
commercial marketing or use. 

(5) Finally, the PEG-lntron™ (peginterferon alfa-2b) powder for 
injection product was approved by the FDA for treatment of adult patients with 
chronic hepatitis C. The permission for the commercial marketing of PEG- 
lntron™ (peginterferon alfa-2b) powder for injection after regulatory review under 
Section 351 of the Public Health Service Act [42 U.S.C. §262(a)(2)(B)], is the first 
permitted commercial marketing and use under Section 351 for humans of the 
active ingredient peginterferon in PEG-lntron™ (peginterferon alfa-2b) powder 
for injection. This is confirmed by the absence of any approved new drug 
application for the active ingredient in humans prior to January 19, 2001. See 
Exhibit VII. 

(b) Statement as to length of extension claimed: 

The 17 year from filing term of United States Patent No. 5,951,974 
now expiring on November 10, 2013 should be extended by 435 days to 
January 19, 2015. This extension was determined on the following basis. As 
set forth in 35 U.S.C. §1 56(g)(1), the regulatory review period equals the 
length of time between the effective date of the BB-IND No. 7173 of July 29, 
1997 and the submission of the BLA on December 22, 1999, a period of 876 
days, plus the length of time between the submission of the BLA on 
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December 22, 1999 to BLA approval on January 19, 2001, a period of 394 
days. These two periods added together equal 1 ,270 days. 

Pursuant to the introduction of 35 U.S.C. §1 56(c), the term of the 
patent eligible for extension shall be extended only for that portion of the 
regulatory review period which occurs after the date the patent is issued. In 
this case, the limitation under the introduction to §1 56(c) applies in that the 
issue date of United States Patent No. 5,951,974 (September 14, 1999) is 
after the date on which the regulatory review period began. Thus, the period 
calculated under §156(g)(1)(B)(i) is reduced to 99 days. 

Section 156(c)(2), requires the period calculated under §156(g)(1)(B)(i) 
to be reduced by one-half of the 99 day period; this reduction results in a 
value of 50 days. 

From the foregoing calculation, an extension of 444 days results, i.e., 
the period under 35 U.S.C. 156(g)(r)(B)(i) as limited by §1 56(c)(2) 
(50 days) elus the period under 35 U.S.C. 1 56(g)(1 )(B)(ii) (394 days). This 
extension period is subject to two further potential limitations under §156. 

First, under §1 56(g)(6)(A), a maximum extension of five years is 
permitted. Since the calculated extension (444 days) is less than five years 
(1 ,827 days), this limitation does not apply (the patent issued on 
September 14, 1999, which was after the enactment of §156 in 1984). 
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Second, under §1 56(c)(3), if the period remaining in the term of the 
patent after the date of approval, that is, January 19, 2001 to November 10, 
2013, when added to the extension period calculated above would exceed 14 
years, the period of extension would be limited so that the total does not 
exceed 14 years. In this case, however, the total of the remaining term 
(4,678 days) plus the 444 day extension is 5,122 days and does exceed the 
14 year (5,1 13 days) limit, and the extension is thereby reduced to 435 days. 

Accordingly, United States Patent No. 5,951 ,974 is eligible for a 435 
day extension from November 10, 2013 to January 19, 2015. 
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(13) A STATEMENT ON A NEW PAGE THAT APPLICANT 
ACKNOWLEDGES A DUTY TO DISCLOSE TO THE COMMISSIONER OF 
PATENTS AND TRADEMARKS AND THE SECRETARY OF HEALTH AND 
HUMAN SERVICES ANY INFORMATION WHICH IS MATERIAL TO THE 
DETERMINATION OF ENTITLEMENT TO THE EXTENSION SOUGHT. 

Schering acknowledges a duty to disclose to the Commissioner of 
Patents and Trademarks and the Secretary of Health and Human Services 
any information which is material to the determination of entitlement to the 
extension sought. 

As stated in Paragraph No. 9 hereinabove Schering asserts that at 
least claims 1-11, 13-18, 38-45 and 47 and 48 of U.S. Patent No. 5,951,974 
cover peginterferon alfa-2b in the approved product PEG-lntron™ 
(peginterferon alfa-2b) powder for injection. 

The term of United States Patent No. 5,591 ,974 has never been 
extended. A copy of this patent is attached as Exhibit III. 
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(14) PRESCRIBED FEES: 

The Commissioner is authorized to charge our Deposit Account No. 
19-0365 in the amount of $1 ,120.00 or any other fee necessary for this 
application to prevent it from becoming inadvertently abandoned. 
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(1 5) THE NAME, ADDRESS AND TELEPHONE NUMBER OF THE 
PERSON TO WHOM INQUIRIES AND CORRESPONDENCE RELATING TO 
THIS APPLICATION FOR PATENT TERM EXTENSION ARE TO BE 
DIRECTED TO: 



THOMAS D. HOFFMAN 
SCHERING-PLOUGH CORPORATION 
PATENT DEPARTMENT (K-6-1- 1990) 
2000 GALLOPING HILL ROAD 
KENILWORTH, NEW JERSEY 07033-0530 
TEL. NO. (908) 298-5037 
FACSIMILE NO. (908) 298-5388 
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(16) CERTIFICATION THAT THE ENCLOSED DUPLICATE COPY 
OF THIS APPLICATION IS A TRUE COPY OF THE ORIGINAL: 

I, Thomas D. Hoffman, Registration No. 28,221, as duly appointed 
attorney (by virtue of the following Power of Attorney duly executed by James 
R. Nelson, Vice President for Schering Corporation) for Applicant, Schering 
Corporation, authorized agent (by virtue of the Appointment of Agent, see 
Exhibit I) for the owner of record of United States Patent No. 5,951 ,974 (by 
virtue of the aforesaid Assignments, see Exhibits (VIII & IX) which has applied 
for an extension of term of this patent, declare that the duplicate copy of this 
application transmitted herewith is a true copy of the original application. 

I hereby acknowledge that all statements made herein of my own 
knowledge are true and that all statements made on information or belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity 
of this application and any extension of United States Patent No. 5,951,974. 





Thomas D. Hoffman 
Attorney for Authorized Agent 
of the Assignee of Record 
Registration No. 28221 
Tel. No. (908)298-5037 
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DECLARATION AND POWER OF ATTORNEY 
BY AUTHORIZED AGENT 

As the below identified official of Schering Corporation, the 
authorized agent for the owner of record of United States Patent No. 
5,951,974, which has applied for an extension of term of this patent, I declare 
(1 ) that I have been authorized to practice before the United States Patent 
and Trademark Office; and (2) that I have general authority from Schering 
Corporation, the authorized agent of the owner of record, to act on behalf of 
the owner of record in patent matters. 

I hereby acknowledge that all statements made herein of my own 
knowledge are true and that all statements made on information or belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity 
of this application and United States Patent No. 5,951,974. 
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POWER OF ATTORNEY: I hereby appoint as United States attorneys 
and with full powers of substitution and revocation, to prosecute this 
application and transact all business in the Patent and Trademark Office 
connected therewith: Thomas D. Hoffman, Reg. No. 28,221 ; Henry S. 
Hadad, Reg. No. 35,888; Anita W. Magatti, Reg. No. 29,825; Edward H. 
Mazer, Reg. No. 27,573; Robert A. Franks, Reg. No. 29,605 and Richard J. 
Grochala, Reg. No. 31,518. 



Send correspondence to: 



Thomas D. Hoffman 
Schering-Plough Corporation 
Patent Dept., K-6-1-1990 
2000 Galloping Hill Road 
Kenilworth, NJ 07033-0530 
Tel. No. (908) 298-5037 



Date 




ames R. Nelson 
Vice President, 
Schering Corporation 
Reg. No. 27,929 
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(17) DECLARATION FOR EXTENSION OF UNITED 
STATES PATENT NO. 5.591.974 

I, THOMAS D. HOFFMAN, Registration No. 28,221, as duly appointed 
attorney (by virtue of the Power of Attorney duly executed by James R. 
Nelson, Vice President for Schering Corporation) for Applicant, Schering 
Corporation, the authorized agent for CRCT (by virtue of the Power of 
Appointment, see Exhibit I), the owner of record of United States Patent No. 
5,951,974 (by virtue of the aforesaid Assignments, see Exhibits VIII & IX) 
which has applied for an extension of term of this patent, declare that 

(1) I have been authorized to practice before the United States Patent and 
Trademark Office; 

(2) I have reviewed and understand the contents of the attached 
application for extension of United States Patent No. 5,951 ,974; 

(3) I believe that the patent is subject to extension under 35 U.S.C. §156 
and 37 C.F.R. §1.710; 

(4) I believe that the length of extension claimed for the 1 7 year from filing 
date term specified in paragraph 12 is fully justified pursuant to 35 U.S.C. 
§156 and the applicable regulations; and 

(5) I believe that the patent for which an extension is being sought meets 
the conditions for extension of the term of a patent as set forth in 35 U.S.C. 
§156 and 37 C.F.R. §1.720. 

I hereby acknowledge that all statements made herein of my own 
knowledge are true and that all statements made on information or belief are 
believed to be true; and further that these statements were made with the 
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knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity 
of this application and any extension of United States Patent No. 5,951 ,974. 



Date: V^^^oo ! "\|W^^) l^&Ghwa rv 

Thomas D. Hoffman H^) 



Attorney for Authorized Agent 
for the Assignee of Record 
Reg. No. 28,221 
Tel. No. (908) 298-5037 
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EXHIBIT I 

APPOINTMENT OF AGENT 

WHEREAS, ENZON, INC. (hereinafter "ENZON"), a company 
organized and existing under the laws of the State of Delaware, U.S.A., and 
having its principal office at 20 Kingsbridge Road, Piscataway, New Jersey 
08854-3998, is the owner of record of U.S. Patent No. 5,591 ,974, entitled, 
"INTERFERON POLYMER CONJUGATES," which was granted on September 
14, 1999, by virtue of assignments of such U.S. patent to ENZON, recorded in 
the United States Patent and Trademark Office at Reel 9063, Frame 0929 on 
December 22, 1997, and at Reel 9063, Frame 0961 on March 6, 1998; 

WHEREAS, SCHERING CORPORATION (hereinafter 
"SCHERING"), a corporation organized and existing under the laws of the State 
of New Jersey, U.S.A., with its principal offices at 2000 Galloping Hill Road, 
Kenilworth, New Jersey 07033, has entered into an agreement with ENZON 
under which SCHERING was granted certain rights under U.S. Patent No. 
5,951,974; 

WHEREAS, SCHERING is desirous of marketing a product 
containing a composition within the scope of the claims of U.S. Patent No. 
5,951,974 including the product known as PEG-INTRON (peginterferon alfa-2b) 
Powder for Injection; 



WHEREAS, SCHERING received marketing approval on January 
19, 2001 from the United States Food and Drug Administration to market PEG- 
INTRON (peginterferon alfa-2b) Powder for Injection; and 

WHEREAS, 35 U.S.C. § 156, entitled, "Extension of Patent Term," 
provides at Section (a)(3) that an application for extension of a patent term be 
submitted by the owner of record or its agent. 

NOW, THEREFORE, as the below-identified official of ENZON, I 
state that (1) I have been authorized to obligate ENZON to sign this Appointment 
of Agent; and (2) I hereby appoint SCHERING, its subsidiaries and/or its 
designees as agents of ENZON for the express purpose of submitting and 
handling all matters and correspondence in the U.S. Patent and Trademark 
Office attendant to the application for extension of the term of U.S. Patent 
No.5,951,974 covering PEG-INTRON(peginterferon alfa-2b) Powder for injection 
pursuant to 35 U.S.C. § 156. This appointment shall be co-extensive with the 
term of the aforesaid agreement between ENZON and SCHERING. 

ENZON, INC. 




Officer 
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EXHIBIT II 

4.A.1.1 Description 
Physical Description: 

Clear to opalescent, colourless to slightly yellow solution; essentially free of 
visible particles. 

Chemical Structure: 




Note: The predominant form is one PEG molecule attached to each I FN molecule- 
all positional isomers of the pegylated product have been identified and 
include attachment of one PEG molecule at any of 12 different sites including 
8 Lysines, 2 Histidines, 1 Tyrosine, and N-terminal Cysteine 



Molecular Weight: 

Approximately 31 ,870 d altons (due to PEG polymer heterogeneity) 



USAN name 
Code Name: 
CAS Number 
Other Names 
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peginterferon alfa-2b 
SCH 54,31 
215647-85-1 
PEG-IFN 

PEG-lnterferon alfa-2b 
PEG-lntron (commercial product) 
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1. INTRODUCTION 

SCH 54031 PEG 120 oo-lnterferon alfa-2b (PEG-IFN) is a covalent conjugate of 
recombinant Interferon alfa-2b (IFN) with monomethoxypolyethylene glycol (PEG , 
a verage molecula r weight of 12,000 daltons). PEG-IFN is synthesized by the reaction 
of IFN drug substance with an electrophilic derivative of PEG, succinimidylcarbonate 
PEG (SC-PEG), in 100 mM sodium phosphate (pH 6.5). Numerous nucleophilic sites 
on IFN exist, including the e-amino groups of the 10 Lysines, the cc-amino group of the 
N-terminal Cysteine, the imidazolyl nitrogens of the 3 Histidines, and the hydroxyl 
groups of the 14 Serines, 10 Threonines, and 5 Tyrosines. As shown in Figure 1, SC- 
PEG can theoretically react with amino groups to yield PEG-carbamate derivatives, 
with Histidyl imidazole groups to produce PEG-oxycarbonyl imidazole derivatives, and 
with hydroxy groups to give PEG-carbonate derivatives of IFN. Various factors, 
including solvent accessibility, protein conformation, and local electronic and pK effects 
determine the ultimate reactivity of the sites. 

Following the reaction, the material is diafiltered and loaded onto an anion- 
exchange column and eluted using a salt gradient. The pooled column fractions are 
concentrated and diafiltered to yield the final purified bulk solution. Figure 2 
provides a summary of the production and purification scheme of PEG-IFN. The 
resulting product is a heterogeneous population of molecules, consisting mainly of 
mono-pegylat ed IFN with smaller amounts of dipegylated and non-pegylated IFN. 
Detailed characterization of PEG-IFN is presented in this report. 
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2. STRUCTURE VALIDATION 



2.1 . Mass Spectrometric Analysis 

Matrix-Assisted Laser Desorption Ionization Mass Spectrometry (MALDI-MS) 
was used to characterize PEG-IFN (see Figure 3). The matrix used was sinapinic acid 
and analysis was performed on a Voyager Elite Mass Spectrometer (PerSeptive 
Biosystems) using time-of-flight analysis at The University of Texas at Houston Health 
Sciences Center. The MALDI-MS spectra obtained for PEG-IFN shows peaks 
corresponding to the [M + H] + \ [M + 2H] +2 , and [2M + H] +1 ions of mono-pegylated I FN 
at masses 31821 .2, 16033.5, and 63744.4, respectively. The broadness of the peaks 
in the PEG-IFN mass spectra is due to the heterogeneous nature of the "PEG 12,000" 
which is a mixture of polyethylene glycol polymers having a distribution of molecular 
weights with an average mass in the 12,000-13,000 Da mass range. The ion with 
mass 19278.2 is due to the [M + H] + ion of free IFN, which is present in the sample in 
low amounts and which is also generated to limited extents by laser irradiation of 
pegylated IFN. The difference in mass of IFN and the major pegylated species in the 
mass spectrum is 12543 Da, which is approximately the average mass of one PEG 
group. Therefore, the mass spectra of the predominant ion in PEG-IFN is consistent 
with the presence of one PEG group bound to IFN. 



2.2. Tryptic Digest Mapping 

Both PEG-IFN and IFN were digested by incubation with trypsin at 37°C for 18 
hours in sodium phosphate buffer, pH 7.0. Aliquots of each digest were analyzed by 
HPLC using a Delta Pak C1 8 column, 5 urn particle size, 150 x 3.9 mm (Waters), 300A 
pore size. A gradient method employing mobile phases of 0.1% TFA in water and 
90/10 acetonitrile/aqueous 1% TFA was used with detection at 214 nm. The 
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the 15 fractions (see Table 4) demonstrate consistent batch-to-batch reproducibility 
for the positional isomer profile. 



Table 4 Area Percentages of Positional Isomers of PEG-IFN as Separated by Cation 
Exchange Chromatography 
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2.7.2. Isolation of Positional Isomers via Preparative Cation Exchange 
Chromatography 

Preparative isolations of PEG-IFN positional isomers were performed using 
the same type of TosoHaas cation exchange column as that used for the analytical 
scale fractionation of positional isomers but having larger dimensions (21.5 mm x 15 
cm). Mobile phases were the same as those used for the analytical separations, but 
the flow rates were increased and the gradient adjusted to accommodate the larger 
column and larger amounts of protein injected onto the column. Various batches of 
PEG-IFN Drug Substance were pooled, including batches 7-PPI-101 , 7-PPI-102, 
7-PPI-103, 7-PPI-104, 7-PPI-105, and 35953-011, and concentrated approximately 
10-fold and buffer exchanged into mobile phase A using Centricon 10 
microconcentrators, having 10 kD cutoff filters. Using injection volumes of 200 uL 
and detection at 214 nm, fractions were collected corresponding to the peaks shown 
in Figure 21. The collected fractions were concentrated with Centricon 10 
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Figure 50 Sites of Pegylation in PEG-IFN 



Note: On, one site is pe gy ,a te(1 in any one positiona, isomer. 
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3. CONCLUSION 



Structure validation studies were performed on PEG-IFN. The basic sequence 
of I FN appears to be preserved in PEG-IFN as evidenced by the similarity of tryptic 
digests of I FN and PEG-IFN when they are analyzed by RP-HPLC and MALDI-MS. 
Also, immunoblot analysis of PEG-IFN indicates that the epitope of I FN that binds the 
NK-2 monoclonal antibody is preserved in PEG-IFN. Mass spectrometric, HPSEC, 
and SDS-PAGE analyses of PEG-IFN are consistent with mono-pegylated I FN as the 
major component of PEG 1200 o-IFN. Dipegylated and non-pegylated I FN are minor 
components. Characterization studies of PEG-IFN indicate the following positions on 
IFN are derivatized by PEG (also referred to as positional isomers, see Figure 50): 

Amino Acid Position Approximate Abundance of Pegylat ed Species* 
His 47.8% 
C V S 13.2% 
Lys 12 ' 7.3% 
Lys 31 5.7% 

LyS I 45% 

L y s 3.6% 

Lys' 31 3.5% 
Lys 3.4% 

i 133 

L y s 1.5% 
Ly* 1 ; 54 <i.3% 

His 0.9% 
V" 0.8% 
Data represent the mean values obtained from analysis of nine 
batches of PEG-IFN by HPIEC (see Table 4) 

Comparison of the CD spectra of PEG-IFN and IFN indicate no significant 
secondary/tertiary conformational differences exist between these materials. Finally, 
PEG-IFN when assayed as a mixture of di-PEG-IFN, mono-PEG-IFN, and non- 
pegylated IFN species has approximately 25% of native IFN antiviral bioactivity. 
After isolation by HPSEC, the di-pegylated component had -3% of native IFN 
activity. The mono-pegylated components had approximately 20% of native IFN 
activity. The positional isomers of monopegylated IFN differ in both the stability of 
PEG attachment as well as bioactivities. The major positional isomer, pegylated at 
His 34 , has a relatively hi gh bio activity and moderate stability. 

94 4a1b.doc ' ' 



SCHERING-PLOUGH RESEARCH INSTITUTE 



United States Patent p9] 

Gilbert et al. 

> 

\ 

[54] 

[75] Inventors: Carl W. Gilbert, Powder Springs, Ga.; 

Myung-ok Park-Cho, Seoul, Rep. of 
Korea 

[73] Assignee: Enzon, Inc., Piscataway, N.J. 

[21] Appl. No.: 08/994,622 
[22] Filed: Dec. 19, 1997 

Related U.S. Application Data 

[63] Continuation-in-part of application No. 08/337,567, Nov. 
10, 1994, Pat. No. 5,711,944, which is a continuation-in-part 
of application No. 08/150,643, Nov. 10, 1993, abandoned. 

[51] Int. CI. 6 A61K 38/21; C07K 1/113; 

C07K 14/56 

[52] U.S. CI 424/85.7; 530/351; 530/409; 

530/410; 530/411 

[58] Field of Search 424/85.4, 85.7; 



530/351, 409, 410, 411 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,810,638 3/1989 Albarella et al 530/408 

4,897,471 1/1990 Stabinsky 424/85.7 

5,122,614 6/1992 Zalipsky 548/520 

5,468,478 11/1995 Saifer et al 424/78.27 

5,539,063 7/1996 Hakimi et al 525/403 

5,559,213 9/1996 Hakimi et al 530/351 

5,646,242 7/1997 Baker et al 530/303 

5,650,234 7/1997 Dolence et al 428/447 

5,676,942 10/1997 Testa et al 424/85.7 

5,711,944 1/1998 Gilbert et al 424/85.7 

5,738,846 4/1998 Greenwald et al 424/85.7 

5,747,646 5/1998 Hakimi et al 530/351 

5,762,923 6/1998 Gross et al 424/85.7 

FOREIGN PATENT DOCUMENTS 

0 809 996 A2 12/1997 European Pat. Off A61K 47/48 

0 593 868 Bl 4/1998 European Pat. Off. C07K 14/56 

W096/11953 4/1996 WIPO . 



Il l IIIIIEIIIIIHIIIIIII Iill 

US005951974A 
[ii] Patent Number: 5,951,974 
[45] Date of Patent: Sep. 14, 1999 



Borukhov et al. Chemical Modification of the Recombi- 
nant . . . Biochem. Biophys. Res. Comm. vol. 167, No. 1, pp. 
74-80, Feb. 28, 1990. 

Gotoh, Y, et al. Chemical Modification of Silk Fibroin with 
Cyanuric Chloride-Activated Poly(ethylene glycol)Analy- 
sis of Reaction by H-NMR Spectroscop and . . . Bioconju- 
gate Chem, vol. 4; pp. 554-559; 1993. 
Lundblad, R.L., et al. Chemical Reagents for Protein Modi- 
fication, CRC Press, Inc., vol. 1; pp. 105-125; 1988. 
Shearwater Polymers, Inc. Catalog, p. 45; Jan. 1996. 
Goeddel, D. V. et al., The Structure of Eight Distinct Coloned 
Human Luekocyte Interferon cDNAs, Nature vol. 290; pp. 
20-26; Mar. 5, 1981. 

Zalipsky S. et al., Evaluation of a New Reagent for Covalent 
Attachment of Polyethylene Glycol to Proteins, Biotechnol- 
ogy and Applied Biochemistry, vol. 15; pp. 100-114; 1992. 
Kontsek, P., Human Type I Interferons: Structure and Func- 
tion, Acta Virologica, vol. 38; pp. 345-360; 1994. 
Kinstler, O.B. et al, Characterization andStability ofN-ter- 
minally PEGYlated rhO-CSF, Pharmaceutical Res., vol. 13, 
No. 7; pp. 996-1002; 1996. 

Monkarsh, S.P. et al., Positional Isomers of Monopegylated 
Interferon alpha-2a: Isolation, Characterization, and Bio- 
logical Activity, Analytical Biochemistry, vol. 247; pp. 
434-440; 1997. 

Viscomi, G.C., Structure-activity of Type I Interferons, 
Biotherapy, vol. 10; pp. 59-86; 1997. 

Primary Examiner — -Jeffrey E. Russel 

Attorney, Agent, or Firm — Roberts & Mercanti, LLP 

[57] ABSTRACT 

Compositions containing alpha interferon conjugated to a 
substantially non-antigenic polymer are disclosed in which 
at least about 30% of the conjugates include covalent 
attachment of the alpha interferon to the substantially non- 
antigenic polymer at a histidine. Also disclosed is a process 
for preparing the conjugates. The process includes contact- 
ing an alpha interferon with a succinimidyl carbonate- 
activated substantially non-antigenic polymer at a pH which 
is sufficient to facilitate covalent attachment of the polymer 
on a histidine of the alpha interferon. 

50 Claims, 2 Drawing Sheets 
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INTERFERON POLYMER CONJUGATES 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 08/337,567, filed Nov. 10, 1994, now 
U.S. Pat. No. 5,711,944 which, in turn, is a continuation- 
in-part of U.S. patent application Ser. No. 08/150,643, filed 
Nov. 10, 1993, now abandoned. The contents of each 
application are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to interferon-polymer 
conjugates. In particular, the invention is directed to conju- 
gates having a novel interferon-polymer attachment profile. 

2. Description of Related Art 

Conjugating biologically-active proteins to polymers has 
been suggested to improve one or more of the properties of 
circulating life, water solubility or antigenicity in vivo. For 
example, some of the initial concepts of coupling peptides or 
polypeptides to polyethylene glycol (PEG) and similar 
water-soluble polymers are disclosed in U.S. Pat, No. 4,179, 
337, the disclosure of which is incorporated herein by 
reference. 

Insulin and hemoglobin were among the first therapeutic 
agents conjugated. These relatively large polypeptides con- 
tain several free lysine e- amino attachment sites. Several 
polymers could be attached without significant loss of 
biologic activity. 

For many biologically active materials, the conjugation 
process, however, is not without complications. Care must 
be taken to limit the loss of biological activity caused by the 
conjugation reaction. For example, if too much of the 
activated polymer is attached to the target protein or 
polypeptide, biological activity can be severely reduced or 
lost. Further, if the wrong linker joining the polymer to the 
protein is used or an insufficient amount of polymer is 
attached to the target, the therapeutic value of the resultant 
conjugate is rather limited. Often, such conjugates do not 
demonstrate enough of an increase in the circulating life to 
compensate for the loss in bio activity. Problems can also 
result when a therapeutic moiety's active site (i.e. where 
groups associated with bioactivity are found) becomes 
blocked as a result of the polymer attachment. This problem 
can be difficult to avoid since the polymer and protein are 
typically joined in solution-based reactions. Pre -blocking 
the active sites with materials such as pyridoxal phosphate 
has been suggested, but the results have been inconsistent. 
The problems are particularly acute with lower molecular 
weight proteins and peptides. These bio active materials 
often have few attachment sites not associated with bioac- 
tivity. 

Interferons, hereinafter also referred to as IFN's, are a 
particular example of proteins which could benefit from 
improved polymer conjugation techniques. See, for 
example, U.S. Pat. Nos. 4,766,106 and 4,917,888 which 
describe inter alia beta interferon conjugated with activated 
polymers including mPEG-2,4,6-trichloro-S-triazine, 
mPEG-N-succinimidyl glutarate or mPEG-N-succinimidyl 
succinate. The patentees disclose that covalent modification 
of the protein is done at a pH of from 5 to 9 and, when the 
protein is reacted through its lysine residues, covalent modi- 
fication of the protein is done at a pH of from 8 to 9. 
Relatively high molar excesses (10, 20 and 50-fold) of the 
activated polymer are also used. 

European Patent Application bearing publication No. 0 
236 987 describes reacting alpha and gamma interferons 
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with high molar excesses of alkyl imido ester-activated 
polyethylene glycols under conditions which preferably 
include a pH of from approximately 7 to 9. European Patent 
Application bearing publication No. 0 510 356 describes 

5 conjugating alpha interferon with pyridinyl carbonyl and 
thiocarbonyl activated PEG at a pH of from 7 to 9. There 
was no mention in these disclosures that amino acids other 
than lysine were involved in the conjugation or that it would 
be advantageous to do so. 

10 In spite of the above-described disclosures, most 
interferon-polymer conjugates have been deemed to be 
unacceptable for one reason or another. 

The present invention addresses these shortcomings. 

SUMMARY OF THE INVENTION 

15 In one aspect, the present invention includes pharmaceu- 
tical compositions containing a mixture of mono -polymer 
stranded alpha interferon conjugates. In the mixture, indi- 
vidual mono-polymer-IFN conjugates are defined as posi- 
tional isomers, depending upon which amino acid residue is 
covalently attached to the polymer. Within this mixture is an 
isomer which is an alpha interferon covalently conjugated to 
a polymer at a histidine residue on the alpha interferon. The 
compositions are distinguishable from prior art products in 
part due to the fact that at least about 15%, and preferably 
at least about 30%, of the interferon conjugates included as 
part of the composition have a polymer covalently attached 
to a histidine of the alpha interferon. Preferably, however, 
the conjugates or positional isomers contain about one 

3Q polymer strand per alpha interferon, regardless of where the 
polymer is attached. 

Still further aspects of the invention include methods of 
preparing alpha-interferon conjugates and compositions pre- 
pared by the methods. The IFN-polymer conjugates are 

35 prepared by reacting a solution containing alpha interferon 
with a sufficient amount of an oxycarbonyl-N- 
dicarboximide- activated polymer such as a succinimidyl 
carbonate activated PEG under conditions which are suffi- 
cient to effect covalent attachment of the polymer to the 

40 interferon, at least in part, to a His residue such as the His34 
of alpha interferon. Part of these conditions include con- 
ducting the conjugation reaction within a pH range which is 
sufficient to facilitate covalent attachment of at least a 
portion of the polymer strands to histidine residue amino 

45 groups of the interferon molecules. 

Suitable alpha-interferons include recombinant and non- 
recombinant alpha-interferons isolated from mammals. The 
polymer portion of the conjugate is preferably a polyalky- 
lene oxide (PAO), such as a monomethoxy polyethylene 

50 glycol (mPEG). In alternative embodiments, other substan- 
tially non-antigenic polymers can also be used. The poly- 
mers preferably have a molecular weight of from about 200 
to about 35,000. 
The conditions for effecting conjugation include conduct- 

55 ing the attachment reaction with from about an equi-molar 
to about a relatively small molar excess of the activated 
polymer with respect to the alpha-interferon. The conditions 
further include conducting the reaction at a pH of less than 
about 7 and preferably at a pH of from about 4.5 to about 

60 6 - 8 * 

The invention also includes methods of treating alpha- 
interferon susceptible conditions in mammals. In this aspect, 
the treatment includes administering an effective amount of 
the composition containing the I FN conjugates described 
65 herein to mammals requiring such therapy. 

As a result of the present invention, it has been unexpect- 
edly found that additional improvements in interferon- 
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polymer conjugate compositions are possible. For example, feron alpha-nl available from Sumitomo, Japan, Welfferong 
by modifying the conjugation conditions, it is now possible interferon alpha-nl (Ins) available from Glaxo -Wellcome 
to obtain compositions containing relatively high activity Ltd., London, Great Britain, and Alferon® interferon alpha- 
mono-polymer IFN conjugates in which a portion of the n3 available from the Purdue Frederick Co., Norwalk, Conn, 
alpha interferon is attached at unique locations to polymers. 5 The advent of recombinant DNA technology applied to 
In addition, it has been found that conducting the conjuga- interferon production has permitted several human interfer- 
on reaction with succinimidyl carbonate and some related ons t0 be successfully synthesized, thereby enabling the 
oxycarbonyl-N-dicarboximide-type activated polymers, large-scale fermentation, production, isolation, and purifi- 
such as SC-PEG, at pH levels which are more acidic than cation of va ™us interferons to homogeneity. Recombi- 
that typically used for conjugation, will cause the polymer to 10 nantl y produced interferon retains its in vitro and in vivo 
attach not only at the expected lysine sites on the IFN a t nt ™£ immunomodulatory activities It is also under^ 

, i u . i i i u- t'A- * u *u stood that the recombinant techniques could also include a 

molecule, but also selectively on histidine sites such as the , , 4 . u c ...^ - ^ , , , t 

c , TT . . J , , . . glycosylation site for addition of a carbohydrate moiety on 

preferred His34 amino acid on alpha interferons. 5/ *i j • j i , a 

r r the recombinantly-de rived polypeptide. 

For a better understanding of the present invention, ref- The construction of recom binant DNA plasmids contain- 

erence is made to the following description and drawings. " iflg encoding at least part of human leukocyte 

BRIEF DESCRIPTION OF THE DRAWINGS l nterferon and * e ex P™ in E coli of a polypeptide 

having immunological or biological activity of human leu- 

FIG. 1 is a series of chromatograms referred to in kocyte interferon is disclosed in U.S. Pat. No. 4,530,901 and 

Example 11. 20 European Patent No. EP 0 032 134. The construction of 

FIG. 2 is a series of chromatograms referred to in h y brid ^-interferon genes containing combinations of dif- 

Example 13 ferent subtype sequences (e.g., A and D, A and B, A and F) 

is disclosed in U.S. Pat. Nos. 4,414,150, 4,456,748 and 

DETAILED DESCRIPTION OF THE 4,678,751. Typical suitable recombinant a-interferons 

INVENTION 25 wmcn mav be usec * * n ^ e practice °f me invention include 

but are not limited to interferon alpha-2b such as Intron® A 

1. Interferons available from Schering Corporation, Kenilworth, N.J., 

The interferon (IFN) portion of the polymer conjugate can interferon alpha-2a such as Roferon® A available from 

be prepared or obtained from a variety of sources including Hoffiann-La Roche, Nutley, N.J., and Infergen® available 

recombinant techniques such as those using synthetic genes 3Q form Amgen, Thousand Oaks, Calif, 

expressed in E coli. See also Pestka, "Interferon a" in Alternate embodiments, where the foreign alFN is not 

Human Cytokines, Blackwell Scientific Publications 1-16 completely autologous, may be also used if desired. A key, 

(1992), the disclosure of which is incorporated herein by however, is that the non -autologous alFN has sufficient 

reference. In addition, the IFN can also be a mammalian bioactivity or alFN effect such as antiviral activity in the 

source extract such as human, ruminant or bovine alFN. 35 target mammal. Other substances including alFN fractions 

One particularly preferred IFN is IFNa-2b, a recombinantly- or predecessor polypeptides can also be included in the 

made product of the Schering Corp., Kenilworth, N.J, conjugates of the present invention. As used herein, "a-IFN 

The term "interferon" or "EFN" as used herein means the effect in mammals" means in vivo activity corresponding to 

family of highly homologous species-specific proteins that that observed with alFNs. These substances are prepared by 

inhibit viral replication and cellular proliferation and modu- 40 using techniques known to those of ordinary skill in the art 

late immune response. Human interferons are grouped into such as tissue culture, extraction from animal sources or by 

three classes based on their cellular origin and antigenicity: recombinant DNA methodologies. Transgenic sources of 

a-interferon (leukocytes), fS-interferon (fibroblasts) and alFN and related moieties are also contemplated. Such 

y-interferon (B cells). Recombinant forms of each group materials are obtained from transgenic animals, i.e. mice, 

have been developed and are commercially available. Sub- 45 pigs, cows, etc. where the alFN protein is expressed in milk, 

types in each group are based on antigenic/structural char- blood, or other tissues. The method by which the alFN is 

acteristics. At least 24 interferon alphas (grouped into sub- prepared for the conjugates of the present invention is not 

types A through H) having distinct amino acid sequences limited to those described herein. For purposes of the present 

have been identified by isolating and sequencing DNA invention, the cdFN's are preferred because of their bio- 

encoding these peptides. See also Viscomi, 1996 Biotherapy 50 chemical and serological properties. In particular, alFN has 

10:59-86, the contents of which are incorporated herein by documented antiviral properties and diffuses more effec- 

reference. The terms "a-interferon", "alpha interferon", lively into the bloodstream than other interferons, 

"interferon alpha" and "human leukocyte interferon" are 2. Non-Antigenic Polymers 

used interchangeably in this application to describe mem- To conjugate the IFN to polymers such as poly(alkylene 

bersof this group. Both naturally occurring and recombinant 55 oxides), one of the polymer hydroxy 1 end-groups is con- 

a-interferons, including consensus interferon such as that verted into a reactive functional group which allows conju- 

described in U.S. Pat. No. 4,897,471, the contents of which gation. This process is frequently referred to as "activation" 

are incorporated herein by reference, may be used in the and the product is called an "activated" polymer or activated 

practice of the invention. poly(alkylene oxide). Other substantially non-antigenic 

The purification of interferon alpha from human leuko- 60 polymers are similarly "activated" or functionalized. 

cytes isolated from the buffy coat fraction of whole blood is The activated polymers are reacted with alFN so that 

described in U.S. Pat. No. 4,503,035. Human leukocyte attachment occurs at e-amino groups of lysines, the 

interferon prepared in this manner contains a mixture of N-terminal cysteine amino group and, as described below, at 

human leukocyte interferons having different amino acid amino groups on histidines. Free carboxylic acid groups, 

sequences. Purified natural human a-interferons and mix- 65 suitably activated carbonyl groups, oxidized carbohydrate 

tures thereof which may be used in the practice of the moieties and mercapto groups if available on the IFN can 

invention include but are not limited to Sumiferon® inter- also be used as supplemental attachment sites, if desired. 
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In a preferred aspect of the invention, urethane 
(carbamate) linkages are formed between one of the alFN 
amino acid amino groups (i.e. lysine, histidine, N- terminal), 
and the activated polymer. Preferably, the urethane linkage 
is formed using a terminal oxycarbonyl-oxy-N- 5 
dicarboximide group such as a succinimidyl carbonate 
group. Alternative activating groups include N-succinimide, 
N-phthalimide, N-glutarimide, N-tetrahydrophthalimide and 
N-norborene-2,3-dicarboxide. These urethane-forming 
groups are described in commonly owned U.S. Pat. No. 10 
5,122,614, the disclosure of which is hereby incorporated by 
reference. This patent also discloses the formation of 
N-succinimide carbonate derivatives of poly alky lene oxides 
including polyethylene glycols which are also capable of 
forming urethane linkages with lysine amino group targets. 15 

Among the substantially non-antigenic polymers, mono- 
activated, alkoxy- terminated polyalkylene oxides (PAO's), 
such as monomethoxy-terminated polyethylene glycols 
(mPEG's) are preferred; bis-activated polyethylene oxides 
(glycols) are also contemplated for purposes of cross-linking 20 
alFN's or providing a means for attaching other moieties 
such as targeting agents for localizing the polymer-cdFN 
conjugate in a particular area such as, for example, the liver. 

Suitable polymers will vary substantially by weight. Poly- 
mers having molecular number average weights ranging 25 
from about 200 to about 35,000 are usually selected for the 
purposes of the present invention. Molecular weights of 
from about 1,000 to about 15,000 are preferred and 2,000 to 
about 12,500 are particularly preferred. 

30 

The polymeric substances included are also preferably 
water-soluble at room temperature. A non-limiting list of 
such polymers include polyalkylene oxide homopolymers 
such as polyethylene glycol (PEG) or polypropylene 
glycols, polyoxyethylenated polyols, copolymers thereof 
and block copolymers thereof, provided that the water 
solubility of the block copolymers is maintained. In addition 
to mPEG, C 1-4 alkyl-terminated polymers are also useful. 

As an alternative to PAO-based polymers, effectively 
non-antigenic materials such as dextran, polyvinyl 4Q 
pyrrolidones, polyacrylamides such as HPMA's- 
hydroxypropylmethacrylamides, polyvinyl alcohols, 
carbohydrate-based polymers, copolymers of the foregoing, 
and the like can be used. Those of ordinary skill in the art 
will realize that the foregoing list is merely illustrative and 45 
that all polymer materials having the qualities described 
herein are contemplated. For purposes of the present 
invention, "substantially or effectively non-antigenic" 
means all materials understood in the art as being nontoxic 
and not eliciting an appreciable immunogenic response in 5Q 
mammals. 

3. Reaction Conditions 

Conjugation reactions, sometimes referred to as PEGyla- 
tion reactions, are often carried out in solution without 
regard to where the polymer will attach to the protein. Such 55 
techniques are also usually carried out at slightly alkaline i.e. 
pH 7+ to about 9 for conjugating alFNs. A key to the present 
invention, however, is that the retained I FN bio activity can 
be maximized if the polymer is attached to a histidine, 
preferably His34 on IFNa 2b. It will be appreciated by the eo 
artisan that although various species of the alFN may or 
may not have a histidine at amino acid 34, the interferon 
conjugates will nonetheless preferably include at least some 
positional isomers containing a polymer attached at an 
available histidine. 65 

The processes of the present invention therefore includes 
reacting a solution containing an alpha interferon with an 
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amount of an oxycarbonyl-oxy-N-dicarboximide-activated 
polymer such as succinimidyl carbonate -activated mPEG at 
a pH which is sufficient to facilitate covalent attachment of 
at least a portion of the polymer strands to a histidine, such 
as the His34 of IFNa2b, of the individual interferon mol- 
ecules. In particular, the pH will preferably be slightly 
acidic, i.e. less than about 7.0; more preferably, less than 
about 6.8 and most preferably in the range of from about 4.5 
to about 6.8. 

The reaction conditions for effecting conjugation further 
include conducting the attachment reaction with from about 
equi-molar to about a relatively small molar excess of the 
activated polymer with respect to the alpha-interferon. In 
this regard, the process can be carried out with about 
1-8 -fold molar excesses; preferably about 1.5-7-fold molar 
excesses and most preferably about 1.75-5 -fold molar 
excesses. The conjugation reaction can be carried out at 
about room temperature, 20-25° C. It is also preferred that 
the coupling reaction be allowed to proceed for rather short 
periods of time, i.e. 1-2 hours, before quenching. In 
practice, the reaction conditions provide a mixture of 
polymer-IFN positional isomers. Preferably, each isomer 
contains a single polymer strand attached to the interferon 
via an amino acid residue. In alternative embodiments, there 
can be more than one strand of polymer attached as a result 
of the process. Solutions containing these conjugates are 
also useful as is or can be further processed to separate the 
conjugates on the basis of molecular weight. 

Characterization of the preferred one polymer strand-IFN 
conjugates (isomers) via cation exchange chromatography 
into separated peaks revealed that the polymer can be 
attached at up to about eight different sites on the IFNa2b 
molecule. These sites, representing individual positional 
isomers, are Cysl, Lys31, His34, Lys49, Lys83, Lysl21, 
Lysl31, Lysl34. In some preferred embodiments, the reac- 
tion pools containing mono-poly mer-IFN conjugates can 
contain relatively high proportions of the His34 positional 
isomer, i.e. about 30-60%, the Cysl positional isomer, about 
7-20%, and the Lysl21 positional isomer, about 7-15%, 
with the rest of the positional isomers comprising the 
remainder. It will be understood that alternative IFN's will 
provide alternative distributions of positional isomers, 
depending upon the amino acid sequence of the starting 
material. 

Due to the nature of the solution-based conjugation 
reactions, the compositions are a heterogeneous mixture of 
species which contain the polymer strand(s) attached at 
different sites on the interferon molecule. In any solution 
containing the conjugates, it is likely that a mixture of at 
least about 3, preferably about 6 and more preferably about 
8 positional isomers will be present. For example, when 
IFNa2b is used, the solution will contain conjugate isomers 
with the polymer attached at one or more of Cysl, Lys31, 
His34, Lys49, Lys83, Lysl21, Lysl31, and Lysl34 of the 
interferon. In the case of IFNa2b and the preferred forms of 
activated polymers described herein, the 3 most prominent 
sites of attachment are His34 (55%), Cysl (15%) and 
Lysl21(15%). 

A preferred composition of the invention is a mixture of 
the IFN-polymer isomers which are composed of at least 
about 15% His-polymer substituted-IFN. That is, at least 
about 15% of the conjugates include covalent attachment of 
the alpha interferon to the substantially non-antigenic poly- 
mer at a His. In more preferred aspects, at least about 30%, 
and in most preferred aspects of the invention, at least about 
40% of the conjugates include the His34 covalent polymer 
attachment. When IFNa2b or related IFN's are used, the 
histidine attachment site is preferably His34. 
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4 Effect of Reaction pH upon PEG-IFN Positional Iso- weight cut-off (10,000 to 30,000 Dalton) membrane which 

mers Distribution will also remove most surfactants, if present, as well. 

The process of the present invention takes advantage of The fractionation of the conjugates into desired species is 

the discovery that the site of polymer attachment on alpha preferably carried out using an anion exchange medium, 

interferon is influenced to a large extent by the pH of the 5 Such media are capable of selectively binding those cdFN- 

reaction system. As the pH of the reaction solution is varied, polymer conjugates having 1—4 polymer strands, excess 

the reactivity towards specific forms of activated polymers polymer and unmodified alFN. This fractionation occurs 

of the various functional groups such as alpha-amines, since the alFN molecules of various degrees of substitution 

imidazoles and epsilon amines will vary. Typically, polymer will have isoelectric points which vary in a somewhat 

conjugation reactions are carried out at basic pHs in order to 10 predictable fashion. For example, the isoelectric point of 

maximize attachment at lysine epsilon amino groups. For alFN is determined by the number of available amino 

example, Zalipsky et al. Biotech. & App. Biochem, Vol 15, groups available on the surface of the protein. These amino 

p. 100-114; (1992) evaluated the SC-PEG reagent for groups also serve as the point of attachment of polyalkylene 

PEGylation and reported that the optimal reactivity was at oxide conjugates. Therefore, as the degree of substitution of 

about pH 9.3. The method of the present invention, however, 15 polyalkylene oxide increases, the isoelectric point decreases, 

includes conducting the reaction at lower pH*s in order to and the ability of the conjugate to bind to an anion exchange 

allow a portion of the activated polymer strands to attach to resin weakens. 

histidine amino groups and de-emphasize, but not eliminate, use 0 f str ongly polar anion exchange resins is espe- 

lysine sites for attachment. cially pre ferred for the method of the present invention. For 

Furthermore, it has also been found that the biological 20 this reason, quaternary amine coated anion exchange resins 

activity of the various polymer conjugate positional isomers are utilized. The quaternary amine resin may be coated onto 

unexpectedly differs, even when each of the positional either a polymeric or silica matrix; however, polymeric 

isomers has the same degree of polymer substitution. matrices are preferred. A number of tetramethylamine, or 

The method described herein affords novel attachment of quaternary methylamine, anion exchange resins are com- 

polymers such as PEG to a specific histidine residue in IFN 25 mercially available, coated onto the support matrices, 

molecules. In preferred embodiments, the conjugation reac- Included among the commercially available quaternary 

tion results in a substantial amount, i.e. at least about 30% anion exchange resins suitable for use with the present 

of the conjugates being linked at IFN histidine sites such as invention are Q-HD available from Bio-Sepra; QA 

the His34 on IFNct2b. TRISACRYL® and QMA-SPHEROSIL®, quaternary 

It has also been unexpectedly determined that the relative 30 amine resins coated onto a polymer matrix, manufactured by 
distribution of the positional isomers is largely dependent IBF of Garenne, France, for Sepracor, Inc. of Marlborough, 
upon the pH at which the conjugation reaction is carried out. Mass.; TMAE650M®, a tetramethylamino ethyl resin 
Shifting the pH from basic to slightly acidic pH (5.5-6.5) coated onto a polymer matrix, manufactured by 
favors the formation of conjugates linked at His34 on EM-Separators of Gibbstown, N.J.; QAE550C®, and 
IFNa2b, and to a lesser extent, the N-terminus (Cysl). SUPERQC®, each a quaternary amine resin coated onto a 
Using pH(8-10) during the conjugation reaction, on the polymer matrix and manufactured by TosoHaas of 
other hand, favors the formation of lysine-related attachment Montgomeryville, Pa. QMA Accell, manufactured by Mil- 
sites, confirmed via cation exchange chromatography. In lipore of Millford, Mass. and PEI resins manufactured by J 
those situations where IFNa2b is not included, the His34 „ n T Baker of Phillipsburg, N.J., may also be used. 

40 

site, of course, may not always be present. The reaction The anion exchange resin is packed in the column and 

conditions nonetheless allow covalent attachment of an equilibrated by conventional means. A buffer having the 

activated polymer to a His. Thus, Applicants have demon- same pH and osmolality as the conjugated alFN solution is 

strated that the pH of the reaction system influences the used. The conjugate -containing solution is then adsorbed 

placement of some types of activated polymers on a protein 45 onto the column. At the completion of the loading, a gradient 

surface, especially with regard to different amino acid resi- flow of an elution buffer with increasing salt concentrations 

dues (i.e. lysine vs. N-terminal amine vs. histidine). is applied to the column to elute the desired fractions of 

5. Fractionation of Conjugates polyalkylene oxide -conjugated alFN. The fractions are of 

Although the inventive process produces a substantial essentially uniform molecular weight and degree of substi- 

amount of conjugates having a single polymer strand, con- 50 tutl0n - 

jugates having varying degrees of polyalkylene oxide sub- Preferred IFN conjugate fractions have \-A polymer 
stitution are also generated. Residual unconjugated PAO's strands per alFN molecule. More preferably, the fraction 
and alFN can also be present. This mixture is typically in a contains about 1-2 and, most preferably, about 1 polymer 
reaction buffer containing one or more of phosphate, chlo- strand per alFN molecule. The elution buffer preferably 
ride and bicarbonate anions. The PAO, alFN and conjugate 55 contains one or more salts selected from KC1, NaCl, 
mixture is preferably fractionated in a buffer solution con- K^HPO^ KH 2 P0 4 NA 2 HP0 4 , NaH 2 P0 4 , NaHC0 3 , NaB0 4 
taining from about 1-10 mg/ml PAO-oJFN conjugates. and (NH4)C 3 . These fractions are substantially free of other 
Suitable fractionating solutions have a pH of from about 7.0 conjugates. Any unconjugated species can then be back- 
to about 9.0 and preferably from about 7.5 to about 8.5. The washed from the column by conventional techniques, 
solutions preferably contain one or more buffer salts selected 60 Techniques utilizing multiple isocratic steps of increasing 
from KC1, NaCl, K^HPO^ KH2P0 4 , Na 2 HP0 4 , NaH 2 P0 4 , concentration can also be used. Multiple isocratic elution 
NaHC0 3j NaB0 4 , (NH 4 ) 2 C0 3 and glycine NaOH. Sodium steps of increasing concentration will result in the sequential 
phosphate buffers are preferred. elution of ctlFN-polymer conjugates. The degree of polymer 
Depending upon the reaction buffer, the ccIFN-polymer conjugation within each fraction will be substantially urn- 
conjugate containing solution may first have to undergo 65 form. However, the degree of polymer conjugation for each 
buffer exchange/ultrafiltration. For example, the alFN con- fraction will decrease with elution time. Ion exchange puri- 
jugate solutions can be ultra filtered across a low molecular fication of the conjugates can also be carried out with, for 
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example, a Q-HD Column from Sepracor, Inc. along with a 
dilute sodium phosphate solution (10 mM NaP0 4 ion). The 
sample is washed with 10 mM NaP0 4 to remove any 
unre acted PAO and thereafter a step gradient elution with 
NaCl is used. Elution with 10 mM NaCl recovers fractions 
containing conjugates with greater than 3 polymer strands 
PAO per I FN; elution with 50 mM NaCl recovers conjugates 
containing 1-2 strands; elution with 150 mM NaCl recovers 
unmodified IFN. 

The temperature range for elution is between about 4° C. 
and about 25° C. Preferably, elution is carried out at a 
temperature of from about 6° C. to about 22° C. The elution 
of the PAO-ctlFN fraction is detected by UV absorbance at 
254 nm. Fraction collection may be achieved through simple 
time elution profiles. The preferred fractions can also be 
pooled in the elution buffer. 

6. Surfactants 

In another preferred aspect, the reaction conditions 
include the presence of a surfactant. The surfactants used in 
the processes of the present invention are ionic-type agents. 
One particularly preferred agent is sodium dodecyl sulfate, 
(SDS). Other ionic surfactants such as lithium dodecyl 
sulfate, quaternary ammonium compounds, taurocholic 
acid, caprylic acid, decane sulfonic acid, etc. can also be 
used. Non-ionic surfactants can also be used. For example, 
materials such as polyoxyethylene sorbitans (TWEEN®'s), 
polyoxyethylene ethers (Tritons) can be used. See also 
Neugebauer, A Guide to the Properties and Uses of Deter- 
gents in Biology and Biochemistry (1992) Calbiochem Corp. 
The only limitations on the type of surfactant used in the 
processes of the invention are that they do not cause sub- 
stantial denaturation of the IFN and do not completely 
inhibit polymer conjugation. The surfactants are present in 
the reaction mixtures in amounts from about 0.01-0.5%; 
preferably from 0.05-0.5%; and most preferably from about 
0.075-0.25%. Mixtures of the surfactants are also contem- 
plated. 

7. Pharmacokinetic Parameters 

As pointed out above, compositions of the present inven- 
tion contain a heterogeneous mixture of polymer-IFN spe- 
cies in which the polymer strand(s) is/are attached at dif- 
ferent sites on the interferon molecule. In spite of the 
heterogeneous nature of the conjugates, the compositions 
have a predictable in vivo pharmacokinetic profile which 
maximizes the therapeutic effect of the interferon. 

Compositions of the present invention containing IFNa 
preferably include at least about 15% polymer-His 
conjugates, more preferably at least about 30% and most 
preferably at least about 40% polymer-His conjugates. 
While Applicants are not bound by theory, it is believed that 
the linkage for the His-positional isomers included in the 
compositions of the invention is relatively labile vis a vis 
that of the Lys-positional isomers. As a result, at physiologic 
pH, the compositions demonstrate a relatively smooth onset 
on activity after administration as well as a prolonged 
duration of effect. This profile allows the artisan to admin- 
ister the composition in less frequent doses than with 
unmodified IFN's. 

8. Methods of Treatment 

Another aspect of the present invention provides methods 
of treatment for various medical conditions in mammals, 
preferably humans. The methods include administering an 
effective amount of an alFN-polymer conjugate containing 
composition which has been prepared as described herein to 
a mammal in need of such treatment. The conjugates are 
useful for, among other things, treating interferon- 
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susceptible conditions or conditions which would respond 
positively or favorably as these terms are known in the 
medical arts to interferon-based therapy. 
Conditions that can be treated in accordance with the 

5 present invention are generally those that are susceptible to 
treatment with interferon alpha For example, susceptible 
conditions include conditions which would respond posi- 
tively or favorably as these terms are known in the medical 
arts to interferon alpha-based therapy. For purposes of the 

10 invention, conditions that can be treated with interferon 
alpha therapy include those conditions in which treatment 
with an interferon alpha shows some efficacy, but which may 
not be treatable with interferon alpha because the negative 
side effects outweigh the benefits of the treatment. For 

15 example, side effects accompanying alpha therapy have 
virtually ruled out treatment of Epstein Barr virus using 
interferon alpha. Practice of the invention results in substan- 
tially reduced or eliminated side effects as compared to 
conventional interferon alpha treatment. 

20 Exemplary conditions which can be treated with inter- 
feron include but are not limited to cell proliferation 
disorders, in particular cancer (e.g., hairy cell leukemia, 
Kaposi's sarcoma, chronic myelogenous leukemia, multiple 
myeloma, basal cell carcinoma and malignant melanoma, 

25 ovarian cancer, cutaneous T cell lymphoma), and viral 
infections. Without limitation, treatment with interferon may 
be used to treat conditions which would benefit from inhib- 
iting the replication of interferon-sensitive viruses. "Viral 
infections which may be treated in accordance with the 

30 

invention include hepatitis A, hepatitis B, hepatitis C, other 
non-A/non-B hepatitis, herpes virus, Epstein-Barr virus 
(EBV), cytomegalovirus (CMV), herpes simplex, human 
herpes virus type 6 (HHV-6)), papilloma, poxvirus, 
picomavirus, adenovirus, rhinovirus, human Tlymphotropic 

35 virus-type 1 and 2 (HTLV-1/-2), human rotavirus, rabies, 
retroviruses including human immunodeficiency virus 
(HIV), encephalitis and respiratory viral infections. The 
method of the invention can also be used to modify various 
immune responses. 

Variants of interferon alpha are currently approved in the 
United States and other countries for the treatment of hairy 
cell leukemia, venereal warts, Kaposi's Sarcoma, and 
chronic non-A/non-B hepatitis: interferon alpha-2b, mar- 

45 keted under the trade name INTRON® A (Schering 
Corporation, Kenilworth N.J.), and interferon alpha-2a, mar- 
keted under the trade name Roferon® A (Hoffmann -La 
Roche, Nutley, N.J.), and consensus interferon marketed 
under the trade name Infergen™ (Amgen, Thousand Oaks, 

5Q Calif.). Since interferon alpha-2b, among all interferons, has 
the broadest approval throughout the world for treating 
chronic hepatitis C infection, it is most preferred for use in 
the treatment of chronic hepatitis C in accordance with 
practice of the invention. 

55 Administration of the described dosages may be every 
other day, but is preferably once or twice a week. Doses are 
usually administered over at least a 24 week period by 
injection. 

Administration of the dose can be intravenous, 
60 subcutaneous, intramuscular, or any other acceptable sys- 
temic method. Based on the judgment of the attending 
clinician, the amount of drug administered and the treatment 
regimen used will, of course, be dependent on the age, sex 
and medical history of the patient being treated, the neutro- 
65 phil count (e.g. the severity of the neutropenia), the severity 
of the specific disease condition and the tolerance of the 
patient to the treatment as evidenced by local toxicity and by 
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systemic side-effects. Dosage amount and frequency may be 
determined during initial screenings of neutrophil count. 

Conventional pharmaceutical formulations can be also 
prepared using the conjugate-containing compositions of the 
present invention. The formulations comprise a therapeuti- 
cally effective amount of the interfere) n-polymer conjugate 
composition together with pharmaceutical^ acceptable car- 
riers. For example, adjuvants, diluents, preservatives and/or 
solubilizers, if needed, may be used in the practice of the 
invention. Pharmaceutical compositions of interferon 
including those of the present invention may include dilu- 
ents of various buffers (e.g., Tris-HCl, acetate, phosphate) 
having a range of pH and ionic strength, carriers (e.g., 
human serum albumin), solubilizers (e.g., polyoxyethylene 
sorbitan or TWEEN®, polysorbate), and preservatives (e.g., 
thimerosol, benzyl alcohol). See, for example, U.S. Pat. No. 
4,496,537. 

The amount of the a-IFN polymer conjugate administered 
to treat the conditions described above is based on the IFN 
activity of the polymeric conjugate. It is an amount that is 
sufficient to significantly affect a positive clinical response. 
Although the clinical dose will cause some level of side 
effects in some patients, the maximal dose for mammals 
including humans is the highest dose that does not cause 
unmanageable clinically-important side effects. For pur- 
poses of the present invention, such clinically important side 
effects are those which would require cessation of therapy 
due to severe flu-like symptoms, central nervous system 
depression, severe gastrointestinal disorders, alopecia, 
severe pruritus or rash. Substantial white and/or red blood 
cell and/or liver enzyme abnormalities or anemia-like con- 
ditions are also dose limiting. 

Naturally, the dosages of the various oJFN compositions 
will vary somewhat depending upon the alFN moiety and 
polymer selected. In general, however, the conjugate is 
administered in amounts ranging from about 100,000 to 
about several million IU/m 2 per day, based on the mammal's 
condition. The range set forth above is illustrative and those 
skilled in the art will determine the optimal dosing of the 
conjugate selected based on clinical experience and the 
treatment indication. 

The pharmaceutical compositions may be in the form of 
a solution, suspension, tablet, capsule, lyophilized powder or 
the like, prepared according to methods well known in the 
art. It is also contemplated that administration of such 
compositions will be chiefly by the parenteral route although 
oral or inhalation routes may also be used depending upon 
the needs of the artisan. 

EXAMPLES 

The following examples serve to provide further appre- 
ciation of the invention but are not meant in any way to 
restrict the effective scope of the invention. 

Example 1 

Preparation of raIFN-PEG 5 000 in presence of SDS 
(0.1%) 

In this example, recombinant cdFN-2b, (ralFN), a prod- 
uct of the Schering-Plough Corporation, Kenil worth, N.J. 
was conjugated with activated polyethylene glycol-N- 
succinimide carbonate (SC-PEG) as described in U.S. Pat. 
No. 5,122,614. The polymer had a molecular weight of 
about 5,000. 

36 mg of the ralFN was dialyzed into 0.1 molar sodium 
phosphate pH 7.5 using a Centricon-10 (a product of the 
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Amicon Corporation of Beverly, Mass.). The final concen- 
tration of ralFN was about 3 mg/ml. 0.1 ml of 10% SDS was 
added to the ralFN and was allowed to incubate at room 
temperature for 10 minutes. Thereafter, 42 mg of SC-PEG 5 
5 ooo was added to the protein-SDS solution and stirred at 
room temperature for two hours and then quenched with 
glycine. Next, the reaction mixture was dialyzed into 10 mM 
sodium phosphate pH 8 to fractionate the PEGylated IFN 
using a Centricon-30. 

10 

Example 2 

Preparation of raIFN-PEG 12 qqq in presence of SDS 
(0.1%) 

15 In this Example, the steps of Example 1 were repeated 
except that the polyethylene glycol had a molecular weight 
of about 12,000, Reaction steps were exactly the same to 
provide the PEG 12 000 conjugate. 

20 Example 3 

Fractionation of 2PEG 5 000 raIFN 

In this Example the conjugates prepared in accordance 
25 with Example 1 were fractionated to obtain the desired 
2-PEG. ooo fraction. The PEG-alFN in sodium phosphate 
buffer was loaded onto a QHD anion exchange column. The 
2-PEG fraction was eluted with a gradient from 0 to 400 mM 
sodium chloride in 10 mM phosphate pH 8. The 2-PEG 
30 fraction was verified using size exclusion chromatography 
and SDS-PAGE. 

Example 4 

35 Fractionation of 2PEG 12 000 raIFN 

The polymer conjugates of Example 2 were fractionated 
in the manner described in Example 3 and verified in the 
same manner. 

40 Examples 5-8 

In these examples, additional preparations of PEG 12 000 - 
ralFN were prepared as described previously except that no 
surfactant was used. Following the conjugation reactions, 
45 the samples were tested for retained activity and PEG 
number. The results are provided below in the table. 



TABLE 1 



50 



IFN-PEG 12i000 


ACTIVITY (CPE) 




PREPARATION 


% OF CONTROL 


PEG# 


Example 6 


26 


1.2 


Example 7 


26 


1.3 


Example 8 


24 


1.0 



55 

Example 9 

Comparative Data 

60 In this example, the product of Example 3, (SDS-2-PEG- 
5 oooralFN), 2-PEG 5 j000 raIFN made in the absence of a 
surfactant and unconjugated ralFN were tested. Activity 
was determined using a CPE assay with EMC virus chal- 
lenging A549 human lung carcinoma cells. Circulating life 

65 was determined using an average value obtained from the 
blood of 3 rats in a group receiving 1 million units, with time 
points taken over 7 days. 
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TABLE 2 



TABLE 5-continued 







VIRAL 


CIRCULATING 






PROTECTION 


HALF LIFE 




ACnVITY 


ASSAY IC 50 


a PHASE 




(%) 


(pg/ml) 


(HRS.) 


A. IFN-SDS 


69 


2.2 


5.8 


2-PEG 5tO00 








B. IFN-PEG 500 o 


30 


4.0 


6.8 


C. I FN 


100 


1.5 


0.17 



10 



This data clearly shows the advantages of the inventive 
process. Retained activity is over twice as great as that 
obtained using standard techniques. 

Example 10 

In this example, various pharmacokinetic data was gen- 
erated using 2PEG-raIFN conjugates prepared according to 
the methods described above. These samples were compared 
to unmodified IFN according to the protocol set out in Table 
4. Sample B was prepared with SDS, 

TABLE 3 



15 





Retained Activity 






PEG MOLECULAR 


CPE ACTIVITY 


SAMPLE 


WEIGHT 


(% CONTROL) 


A 


5,000 


35 


B 


5,000 


69 


C 


12,000 


26 


D 


12,000 


26 


For example: 








TABLE 4 




Pharmacokinetic Protocol 



Sprague Dawley (3 rates/time point) 
10 x 10 6 UN IFN/rat 
Subcutaneous (S.C.) 

2-PEG-IFNa's 5,000 and 12,000 mol. wt. PEG 
0 min., 5 min., 15 min., 30 min., 1 hr., 2 hr. 3 4 hr., 
8 hr., 24 hr., 48 hr., 5 days, and 7 days 
following drug administration. 

CPE Assay using serum samples in an EMC virus and 
A549 human lung carcinoma. 



ANIMALS: 

DOSE: 

ROUTE: 

DRUG: 

TIME 

POINTS: 

ASSAY: 

AUC- 



Area Under Curve, C max , Twa, Twp- all have their 
generally ascribed meanings known to those of 
ordinary skill. 



% 




Cmax 


ACTIVITY 


AUC 


(IU/ml) 


100% 


145,720 


60,000 


35% 


348,920 


24,433 


69% 


351,037 
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30 



35 



40 



45 



Tables 5 and 6 
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Summary of Pharmacokinetics Data for PEG- 
Interferons 

TABLE 5 



IC 50 

SAMPLE (pg/ml) 

NATIVE 1.52 pg/ml (N - 6) 
IFNa 

A 4.0 pg/ml (N « 3) 

B 2,2 ± 0.5 pg/ml 69% 351.037 — 65 

(N-3) 



ic 50 


% 


Cmax 


SAMPLE (pg/ml) 


ACTIVITY 


AUC (IU/ml) 


C 5.8 ± 2.2 pg/ml 


26% 1,574,682 62,750 


(N-3) 






TABLE 6 


SAMPLE T mx (hr) 


Twa PHASE (hr) 


T»p PHASE (HR) 


NATIVE IFNa 1 


0.17 




A 4 


6.8 


48 


B 2-3 


5.8 




C 8 


12.1 


33 



The foregoing data provide the following conclusions: 
2-PEG-raIFN conjugates prepared with both 5,000 and 
12,000 molecular weight have distinct advantages over 
unmodified interferon in mammals. In the case of subcuta- 
neously administered compositions, T max is substantially 
increased by the conjugation of the protein with about 2 
PEG's. For chronic conditions, longer T max 's are desirable 
and allow clinicians to space out recurring administrations 
due to the lengthening of the duration of effect. Even more 
unexpected, however, was the fact that 2-PEG 12 000 conju- 
gates are able to unexpectedly increase AUC by over 
10-fold. This dramatic increase in area under the curve was 
not proportional to the additional polymer weight. Clearly, 
therapeutic advantages are realized by this unexpected 
increase. 

Example 11 
Effect of pH on PEGylation 

In order to probe this effect, the polymer conjugation 
(PEGylation) reaction of Examples 5-8 was repeated using 
mPEG 12 000 (no surfactant) at four different pHs, 5.4, 6.5, 
8.0 and 10.0. The ratio of 2.6 grams of SC-PEG 12 000 t0 1 
gram of IFN (molar ratio 3.9:1) was used for the reactions 
at pH 5.4, 6.5 and 8.0 while the ratio of 2.1 grams of 
SC-PEG 12000 to 1 gram of IFN (molar ratio 3.2:1) was used 
at pH 10. At the end of the reaction, glycine was added to 
quench any residual PEGylation reagent. The product from 
each reaction was then purified using a Q -hyper D resin at 
pH 8 with salt elution to remove unre acted ingredients. 
The purified conjugates obtained at the different pHs were 
50 evaluated for their biological activity, hydroxylamine sen- 
sitivity and distribution of positional isomers. Biological 
activity was determined by specific activity (MTT-CPE 
assay). 

Hydroxylamine sensitivity was undertaken to determine 
what percentage of the conjugates were PEGylated at his- 
tidine sites, including the IFN-His34. Hydroxylamine is a 
known reagent that we have found to selectively cleave PEG 
from IFN histidines. An aliquot of each of the samples (50 
/il) was diluted with 0.45 ml of 10 mM sodium phosphate pH 
60 7.0 An aliquot of this protein solution (150 ju\) was treated 
with 150 fA of 0.5 M hydroxylamine and incubated at room 
temperature for 60 minutes. Thereafter, a volume of 75 fA 
was loaded on a Mini-S column (Pharmacia Biotech) for 
cation exchange chromatography. Mobile phase A included 
10 mM sodium acetate pH 5.3 buffer and 25% 2-propanol. 
Mobile phase B contained 500 mM sodium chloride dis- 
solved in mobile phase A. The flow rate was set at 0.5 
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ml/min and the eluted protein was detected at 214 nm. The 
individual PEG-IFN solutions were diluted with 10 mM 
sodium acetate pH 5.3, containing 2-propanol (5%) to 1 
mg/ml protein concentration. Injection volumes ranged from 
10 to 30 /d, depending upon the protein concentration. A 
linear gradient was used. The results are set forth in the Table 

7 below and in FIG. 1. 

FIG. 1 shows the overlay of the chromatograms obtained 
from the Mono-S cation exchange chromatography column 
of the different pH reaction products. The site of polymer 
conjugation for each positional isomer was determined by 
digestion of individual peaks from cation exchange chro- 
matography using proteolytic enzymes (trypsin, 
V8-protease, chymotrypsin or subtilisin), isolation of PEGy- 
lated fragments, and analysis by N-terminal sequencing and 
mass spectroscopy. 

As seen in the figure, the distribution of the positional 
isomers changes significantly as the pH of the reaction 
changes. The higher the pH, the less His34-linked PEG-IFN 
and, less dramatically, Cysl -linked PEG-IFN products are 
produced. 

Table 7 summarizes the specific bioactivity as determined 
using the MT-CPE bioassay for IFN and the amount of IFN 
released upon treatment with 0.5M hydroxylamine for 2 
hours at 25° C. for the different conjugate products. These 
findings confirm that the differences seen in FIG. 1 can also 
be related to different biological characteristics of the prod- 
ucts. When the conjugation is conducted at a higher pH (i.e. 

8 or 10) the products formed are less bioactive and more 
resistant to hydroxylamine, which therefore means that at 
higher pH's, less polymer is on His34. 

TABLE 7 



Bioactivities and Hydroxylamine Sensitivities of PEG-IFNs Generated at 




Different pHs 






Specific Activity 


% of Conjugate 




(CPE assay) 


Converted to IFN by 


Reaction pH 


MlU/mg 


Hydroxylamine 


5.4 


61.8 


56% 


6.5 


74.5 


47% 


8.0 


33.3 


8% 


10.0 


27.8 


<1% 



The above results indicate that pH is a key variable of the 
conjugation reaction and that the relative distribution of the 
positional isomers varies dramatically with pH. 
Unexpectedly, the bioactivity of the resultant PEG-IFN 
mixture of positional isomers is it also affected. 

Example 12 

Comparison of Urethane Linkage Forming 
Activated Polymers 

In this example, effect of pH on reaction conditions was 
compared using a different type of urethane linker to see if 
the activating group had any role in determining the site of 
polymer attachment and bioactivity. In particular, the 
Methoxypoly(ethylene glycol)-succinimidyl carbonate MW 
12,000 (SC-PEG 12 000 ) used in the earlier examples was 
compared with methoxypoly(ethylene glycol)-2-pyridyl 
carbonate, MW 12,000 (PC-PEG 12000 ) disclosed in U.S. 
Pat. No. 5,382,657, as the activated polymer reagents for 
interferon alpha-2b (IFN). The conjugation reactions were 
carried out for both reagents, SC-PEG 12 000 and PC-PEG 12 
ooo , at pH 6.5 and 10.0. The conditions used to generate the 
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4 monopegylated IFN samples for analysis were 1) 
SC-PEG 12 000 @ pH 6.5; 2) PC-PEG 12000 @ pH 6.5; 3) 
SC-PEG 12 000 @ pH 10.0; and 4) PC-PEG 12 , 000 @ pH 10.0. 
In each pH 6.5 case, a 3.9 to 1 molar ratio of PEG: IFN was 
used. In each pH 10.0 case, a 3.2:1 molar ratio of PEG:IFN 
was used. These conditions were chosen to evaluate the 
influence of both reaction pH and linker on the composition 
of the final product. 

The conjugated material from each reaction condition was 
recovered and tested for biological activity (CPE assay) and 
for distribution of positional isomers using Mini-S chroma- 
tography assay. 

The PEG-IFN generated by reacting IFN with PC-PEG 12 
ooo at pH 6.5 had lower biological activity than that made 
with SC-PEG 12 000 in spite of both reagents forming ure- 
thane bonds. Thus, it was shown that in spite of the simi- 
larity between the linkers, SC-PEG, an oxycarbonyl-oxy-N- 
dicarboximide-activated polymer, more preferentially 
attaches to His34. Interestingly, however, the PEG-IFN 
products generated by carrying out the reaction at pH 10 



with both PC-PEG! 



, and SC-PEG, 



, had similar bio- 



logical activities. In both cases, however, the activities were 
lower than that obtained for SC-PEG 12( ooo at pH 6.5. 

Mini-S chromatography assays showed that histidine-34- 
linked PEG-IFN is the major positional isomer present when 
using SC-PEG 12 ooo at pH 6.5. Lysine-121-linked PEG-IFN 
is the major positional isomer present when the reaction is 
carried out at pH 6.5 using PC-PEG 12 000 . At pH 10, 
Lysine-121-linked PEG-IFN is the major product using 
either reagent. See Table 8. 

Thus, the use of acidic pH and an oxycarbonyl-oxy-N- 
dicarboximide-activated polymer, i.e. SC-PEG, produce 
conjugates which are unique products which cannot be 
reproduced by substituting another urethane bond-forming 
activated polymer such as PC-PEG 120 oo m place of 
SC-PEG 12 000 . 

The above materials contained less than 5% total di-PEG 
and multi-PEG-IFN as indicated by the size-exclusion 
HPLC assay. 

TABLE 8 





Summary of MiniS J- 


\ssav Results 








PEAK NUMBER 


- (Area Percent) 




Sample 


1 


2 3 


4 


5 6 7 


8 


SC-PEG; pH 6.5 


21 


63 ND 


0.7 


11.8 5.6 3.4 


13.3 


PC-PEG; pH 6.5 


ND 


4.8 9 


9.6 


33.8 13 3.8 


25.9 


SC-PEG; pH 10 


ND 


ND 14.8 


11.2 


57.6 9.5 3.1 


3.8 


PC-PEG; pH 10 


ND 


ND 9.6 


13.8 


51.7 13.7 3.5 


7.8 



ND: not detected 

Peak Assignment: Peak 2: His-34 linked PEG-IFN; Peak 4: 
55 Lys-31 linked PEG-IFN; 

Peak 5: Lys-121 linked PEG-IFN; Peak 6: Lys49 linked 
PEG-IFN; 

Peak 7: Lys-83 linked PEG-IFN; Peak 8: N-terminus 
(cysteine) linked PEG-IFN 

60 

Example 13 

Cation Exchange Chromatography Characterization 

In this example, analytical separation of several batches of 
65 PEG-IFN product produced using the procedure of Example 
11 (pH 6.5) was carried out using cation exchange chroma- 
tography in order to determine the sites of polymer attach- 
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ment and identify the individual positional isomers. The 
cation exchange apparatus was a Mini-S column (Pharmacia 
Biotech). Mobile phase A included 10 mM sodium acetate 
pH 53 buffer and 25% 2-propanol. Mobile phase B con- 
tained 500 mM sodium chloride dissolved in mobile phase 
A. The flow rate was set at 0.5 ml/min and the eluted protein 
was detected at 214 nm. The individual PEG-IFN solutions 
were diluted with 10 mM sodium acetate pH 5.3, containing 
2-propanol (5%) to 1 rug/ml protein concentration. Injection 
volumes ranged from 10 to 30 /u\, depending upon the 
protein concentration. The following linear gradient was 
used: 



Time 



(min) 




A(%) 




B(%) 


0 




100 




0 


5 




93 




7 


50 




83 




17 


60 




0 




100 


65 




0 




100 


66 




100 




0 


75 




100 




0 


The results are provided in 


Table 9 below and graphically 


illustrated in FIG. 2. 












TABLE 9 






Area Percent Quantification of PEG-IFN Batches by Cation Exchange 




Chromoto graph v 






Peak 










Batch 2 Peaks 3/4 


Peak 5 


Peak 6 


Peak 7a 


Peak 7b Peak 8 


1 2.6 53.2 


5.3 


14.2 


6.5 


3.4 17.2 


2 1.5 54.7 


3.3 


12.6 


6.1 


3.2 18.6 


3 1.6 55.3 


2.4 


11.9 


5.5 


3.2 20.1 


4 1.7 55.1 


2.6 


11.6 


5.3 


3.1 20.5 


5 1.7 54.3 


2.7 


11.8 


5.6 


3.2 20.7 


6 1.7 54.5 


2.6 


11.8 


5.3 


2.9 21.1 


7 1.9 54.2 


2.3 


11.6 


5.2 


3.2 21.5 



Main Peak Assignment: Peak 2: Lys-134 linked EPG- 
IFN; Peak 3/4: His-34 linked PEG-IFN; Peak 6: Lys-121 
linked PEG-IFN and Lys-131 linked PEG-IFN; Peak 8: 
Cys-1 linked PEG-IFN. 

These results illustrate that a majority of the conjugates 
were found in peaks 3 and 4 (His-34 linked PEG-IFN). The 
results also show that contrary to what was expected, most 
of the conjugates were formed by attaching the polymer to 
a histidine rather than one of the lysine amino groups. 

Other embodiments of the invention will be apparent to 
one skilled in the art from a consideration of this specifica- 
tion or practice of the invention disclosed herein. It is 
intended that the specification and examples be considered 
as exemplary only, with the true scope and spirit of the 
invention being indicated by the following claims. 

What is claimed is: 

1. Apharmaceutical composition, comprising a mixture of 
alpha interferon polymer conjugate positional isomers, 
wherein one of said positional isomers comprises an alpha 
interferon covalently conjugated to a substantially non- 
antigenic polymer at a histidine residue on said alpha 
interferon, wherein said substantially non-antigenic polymer 
is a polyalkylene oxide comprising an alkyl terminal. 

2. The pharmaceutical composition of claim 1, wherein 
said alpha interferon is interferon alpha 2b. 

3. The pharmaceutical composition of claim 2, wherein 
said histidine residue is His34. 

4. The pharmaceutical composition of claim 1, wherein 
said mixture of said alpha interferon positional isomers 
comprises at least about 3 positional isomers. 
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5. The pharmaceutical composition of claim 4, wherein 
said mixture of said alpha interferon positional isomers 
comprises at least about 6 positional isomers. 

6. The pharmaceutical composition of claim 5, wherein 
5 said mixture of said alpha interferon positional isomers 

comprises at least about 8 positional isomers. 

7. The pharmaceutical composition of claim 6, wherein 
said alpha interferon is alpha interferon 2b and said mixture 
of positional isomers comprises a substantially non- 

1Q antigenic polymer linked to said alpha interferon 2b, at an 
amino acid residue selected from the group consisting of 
Cysl, Lys31 His34, Lys49, Lys83, Lysl21, Lysl31 and 
Lysl34. 

8. The pharmaceutical composition of claim 1, wherein 
said polyalkylene oxide is a polyethylene glycol. 

15 9. The pharmaceutical composition of claim 8, wherein 
said polyalkylene oxide is a monomethoxy-polyethylene 
glycol, (mPEG). 

10. The pharmaceutical composition of claim 1, wherein 
said substantially non-antigenic polymer has a molecular 

20 weight of from about 200 to about 35,000. 

11. The pharmaceutical composition of claim 10, wherein 
said substantially non-antigenic polymer has a molecular 
weight of from about 1,000 to about 15,000. 

12. The pharmaceutical composition of claim 11, wherein 
25 said substantially non-antigenic polymer has a molecular 

weight of from about 2,000 to about 12,500. 

13. Apharmaceutical composition, comprising a mixture 
of alpha interferon polymer conjugate positional isomers, 
wherein one of said positional isomers comprises an alpha 

30 interferon covalently conjugated to a substantially non- 
antigenic polymer at a histidine residue on said alpha 
interferon, wherein said substantially non-antigenic polymer 
is selected from the group consisting of polypropylene 
glycol, dextran, polyvinyl pyrrolidones, polyacryl amides, 

35 polyvinyl alcohols and carbohydrate-based polymers. 

14. An alpha interferon-containing composition, compris- 
ing a plurality of alpha interferon polymer conjugates, 
wherein at least about 15% of the conjugates include cova- 
lent attachment of a substantially non-antigenic polymer at 

40 a histidine of said alpha interferon, wherein said substan- 
tially non-antigenic polymer is a polyalkylene oxide com- 
prising an alkyl terminal. 

15. The composition of claim 14, wherein the alpha 
interferon portion of said composition is alpha interferon 2b 

45 and said histidine is His34. 

16. The composition of claim 14, wherein at least about 
30% of said conjugates include covalent attachment of said 
substantially non-antigenic polymer at histidine-34 of said 
alpha interferon. 

50 17. The composition of claim 16, wherein at least about 
40% of said conjugates include covalent attachment of said 
substantially non-antigenic polymer at histidine-34 of said 
alpha interferon. 

18. Apharmaceutical composition, comprising a mixture 
55 of alpha interferon 2b -polymer positional isomers, wherein 

from about 30 to about 60% of the positional isomers 
include a substantially non-antigenic polymer conjugated to 
the His34 of said alpha interferon, from about 7 to about 
20% of the positional isomers include a substantially non- 
60 antigenic polymer conjugated to the Cysl of said alpha 
interferon and about 7 to about 15% of the positional 
isomers include a substantially non-antigenic polymer con- 
jugated to the Lysl21 of said alpha interferon, wherein said 
substantially non-antigenic polymer is a polyalkylene oxide 
65 comprising an alkyl terminal. 

19. The pharmaceutical composition of claim 19, wherein 
about 55% of the positional isomers include a substantially 
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non-antigenic polymer conjugated to the His34 of said alpha 
interferon, about 15% of the positional isomers include a 
substantially non-antigenic polymer conjugated to the Cysl 
of said alpha interferon and about 15% of the positional 
isomers include a substantially non-antigenic polymer con- 5 
jugated to the Lysl21 of said alpha interferon. 

20. A method of preparing alpha- interferon conjugates, 
comprising contacting an alpha interferon with a sufiScient 
amount of a mono-activated oxycarbonyl-oxy-N- 
dicarboximide-activated substantially non-antigenic poly- 10 
mer under conditions which are sufficient to facilitate cova- 
lent attachment of said substantially non-antigenic polymer 

at a histidine of said alpha interferon, wherein said substan- 
tially non-antigenic polymer is selected from the group 
consisting of a polyalkylene oxide comprising an alkyl 15 
terminal, polypropylene glycol, dextran, polyvinyl 
pyrrolidones, polyacryl amides, polyvinyl alcohols and 
carbohydrate-based polymers. 

21. The method of claim 20, wherein said oxycarbonyl- 
oxy-N-dicarboximide is succinimidyl carbonate. 20 

22. The method of claim 20, wherein said conditions 
include conducting said contacting at a pH of less than about 
7.0. 

23. The method of claim 22, wherein said conditions 
include conducting said contacting at a pH of less than about 25 
6.8. 

24. The method of claim 23, wherein said conditions 
include conducting said contacting at a pH of from about 4.5 
to about 6.8. 

25. The method of claim 20, wherein said activated 30 
substantially non-antigenic polymer is present in a molar 
excess with respect to said alpha interferon. 

26. The method of claim 20, wherein said polymer is 
present in a molar ratio ranging from about 1 to about 8-parts 
polymer per part alpha interferon. 35 

27. The method of claim 25, wherein said polymer molar 
excess is from about 1.5 to about 7-fold. 

28. The method of claim 17, wherein said polymer molar 
excess is about 1.75 to about 5-fold. 

29. The method of claim 20, wherein said polyalkylene 40 
oxide is a polyethylene glycol. 

30. The method of claim 20, wherein said substantially 
non-antigenic polymer has a molecular weight of from about 
200 to about 35,000. 

31. The method of claim 30, wherein said substantially 45 
non-antigenic polymer has a molecular weight of from about 
1,000 to about 15,000. 

32. The method of claim 31, wherein said substantially 
non-antigenic polymer has a molecular weight of from about 
2,000 to about 12,500. 50 

33. The method of claim 20, wherein said alpha interferon 
is interferon alpha 2b. 

34. A method of treating an interferon-susceptible condi- 
tion in mammals, comprising administering an effective 
amount of a composition of claim 1. 
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35. A method of treating an interferon-susceptible condi- 
tion in mammals, comprising administering an effective 
amount of a composition of claim 14. 

36. A method of treating an interferon-susceptible condi- 
tion in mammals, comprising administering an effective 
amount of a composition of claim 15. 

37. A substantially non-antigenic polymer-interferon con- 
jugate prepared according to the method of claim 20. 

38. The pharmaceutical composition of claim 13, wherein 
said alpha interferon is interferon alpha 2b. 

39. The pharmaceutical composition of claim 38, wherein 
said histidine residue is His34. 

40. The pharmaceutical composition of claim 13, wherein 
said mixture of said alpha interferon positional isomers 
comprises at least about 3 positional isomers. 

41. The pharmaceutical composition of claim 13, wherein 
said mixture of said alpha interferon positional isomers 
comprises at least about 6 positional isomers. 

42. The pharmaceutical composition of claim 13, wherein 
said mixture of said alpha interferon positional isomers 
comprises at least about 8 positional isomers. 

43. The pharmaceutical composition of claim 38, wherein 
said mixture of positional isomers comprises a substantially 
non-antigenic polymer linked to said alpha interferon 2b, at 
an amino acid residue selected from the group consisting of 
Cysl, Lys31, His34, Lys49, Lys83, Lysl21, Lysl31 and 
Lysl34, 

44. The pharmaceutical composition of claim 13, wherein 
said substantially non-antigenic polymer has a molecular 
weight of from about 200 to about 35,000. 

45. The pharmaceutical composition of claim 13, wherein 
said substantially non-antigenic polymer has a molecular 
weight of from about 1,000 to about 15,000. 

46. The pharmaceutical composition of claim 13, wherein 
said substantially non-antigenic polymer has a molecular 
weight of from about 2,000 to about 12,500. 

47. The pharmaceutical composition of claim 1 wherein 
said polyalkylene oxide is terminated with a C-^ alkyl. 

48. The pharmaceutical composition of claim 18 wherein 
said polyalkylene oxide is terminated with a C a _ 4 alkyl, 

49. The method of claim 20 wherein said polyalkylene 
oxide is terminated with a C x _ 4 alkyl. 

50. A pharmaceutical composition, comprising a mixture 
of alpha interferon polymer conjugate positional isomers, 
wherein at least one of said positional isomers comprises an 
alpha interferon covalently conjugated to a substantially 
non-antigenic polymer at a histidine residue on said alpha 
interferon, prepared by a process comprising contacting an 
alpha interferon with a sufficient amount of a mono- 
activated substantially non-antigenic polymer under condi- 
tions which are sufficient to facilitate covalent attachment of 
said substantially non-antigenic polymer at a histidine of 
said alpha interferon, said mono-activated substantially non- 
antigenic polymer being a polyalkylene oxide comprising an 
alkyl substituted terminal. 

* * * * * 
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TELEPHONE: (9081 298-4000 



June 2, 1997 



Food and Drug Administration ~ rH -. M 

Center for Biologies Evaluation and Research (PEG.™ intPrTrnni 

Document Control Center (HFM-99) (PEG 120 o 0 -lnterferon) 

Woodmont Office Center, Suite 200N Serifll w« "nn 

1401 Rockville Pike 5erial No * 000 

Rockville, Maryland 20852-1448 

Attn: Ms. Sharon Risso, Director 

Office of Therapeutics Research and Review 

Division of Application Review and Policy (HFM-585) 

SUBJECT: INVESTIGATIONAL NEW DRUG APPLICATION 

Dear Ms. Risso: 

SS-KScS 54031) MnVe ^ ^ APP ' iCati0n f ° r ° Ur 

We acknowledged your Pre-IND comments from the meeting held on May 13 1997 to 
assist us in further development of this compound. V 

^rnn 9 rtrT re T^f *? *T prot0co1 C97 -° 10 entitled "Comparison of PEG-IFN vs 
LTmhwI reat n 6nt °1 Adult Subiects with Chronic He P atitis C not Previously Treated 
* erfero ( n: Do D se Ending Study" that was submitted on May 2, 1997 prior to he 
Pre-IND meet.ng. Per your suggestions we have included ALTs' and HCV-RNA as he 

r'eK ^ C ° nVenti0nal P° s ~-t follow-up da'taTsu^ort 

ReSmtSIS- Gr6SS ° n . May 22 ' 1 997 the P rotoco1 stil1 has an ^terim analysis. 
SfSlJttSTpS? YS,S may be US6d t0 SUpport interna t'"onal findings prior to the BLA 
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Please be advised that material and data contained in this submission are considered 
to be confidential. The legal protection of such confidential commercial material is 
claimed under the applicable provisions of 18 U.S.C., Section 1905 or 21 U.S.C., 
Section 331 (j) as well as the FDA regulations. 



Sincerely, 



Tobias Massa, Ph.D. V 
Senior Director, Technical Support 
Worldwide Regulatory Affairs 



ML/pjm 
Enclosures 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 
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RECEIVED 
JUN 1 0 1997 
TOBIAS MASSA, Ph.D. 



Food and Drug Administration 
1401 Rockville Pike 
Rockville MD 20852-1448 
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Schering Corporation 
Attention: Tobias Massa, Ph.D. 
Senior Director, Technical Support 
Worldwide Regulatory Affairs 
2000 Galloping Hill Road 
Kenilworth, NJ 07033 

Dear Dr. Massa: 

The Center for Biologies Evaluation and Research has received your Investigational New 
Drug Application (IND). The following product name and BB-IND number have been 
assigned to this application. They serve only to identify it and do not imply that this Center 
either endorses or does not endorse your application. 

BB-IND #: 7173 

SPONSOR: Schering Corporation 

PRODUCT NAME: Pegylated Interferon Alfa-2b (human, recombinant, E.coli, Schering) 
DATE OF SUBMISSION : June 2, 1997 
DATE OF RECEIPT: June 3, 1997 

This BB-IND number should be used to identify all future correspondence and submissions, as 
well as telephone inquiries concerning this IND. Please provide an original and two copies of 
every submission to this file. Please include three originals of all illustrations which do not 
reproduce well. 

It is understood that studies in humans will not be initiated until 30 days after the date of 
receipt shown above . If this office notifies you, verbally or in writing, of serious deficiencies 
that require correction before human studies can begin, it is understood that you will continue 
to withhold such studies until you are notified that the material you have submitted to correct 
the deficiencies is satisfactory. If such a clinical hold is placed on this file, you will be notified 
in writing of the reasons for placing the IND on hold. 



You are responsible for compliance with applicable portions of the Public Health Service Act, 
the Federal Food, Drug, and Cosmetic Act, and the Code of Federal Regulations (CFR). A 
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copy of 21 CFR Part 312, pertaining to INDs, is enclosed. Copies of other pertinent 
regulations are available from this Center upon request. The following points regarding 
obligations of an IND sponsor are included for your information only, and are not intended to 
be comprehensive. 

Progress reports are required at intervals not exceeding one year and are due within 60 days of 
the anniversary of the date that the IND went into effect. Any unexpected, fatal or 
immediately life-threatening reaction which is associated with use of this product must be 
reported to this Center within three working days, and all serious, unexpected adverse 
experiences must be reported, in writing, to this Center and to all study centers within ten 
working days. 

Charging for an investigational product in a clinical trial under an IND is not permitted without 
the prior written approval of the FDA. 

Prior to use of each new lot of the investigational biologic in clinical trials, please submit the 
lot number, the results of all tests performed on the lot, and the specifications when established 
(i.e., the range of acceptable results). 

If not included in your submission, please provide copies of the consent forms for each clinical 
study. A copy of the requirements for and elements of informed consent are enclosed. Also, 
please provide documentation of the institutional review board approval(s) for each clinical 
study. 

All laboratory or animal studies intended to support the safety of this product should be 
conducted in compliance with the regulations for "Good Laboratory Practice for Nonclinical 
Laboratory Studies" (21 CFR Part 58, copies available upon request). If such studies have not 
been conducted in compliance with these regulations, please provide a statement describing in 
detail all differences between the practices used and those required in the regulations. 

Item 7a of form FDA 1571 requests that either an "environmental assessment," or a "claim for 
categorical exclusion" from the requirements for environmental assessment, be included in the 
IND. If you did not include a response to this item with your application, please submit one. 
See the enclosed information sheet for additional information on how these requirements may 
be addressed. 

Sponsors of INDs for products used to treat life-threatening or severely debilitating diseases 
are encouraged to consider the interim rule outlined in 21 CFR 312.80 through 312.88. 
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Telephone inquiries concerning this IND should be made directly to me at (301) 827-5101. 
Correspondence regarding this file should be addressed as follows: 

Center for Biologies Evaluation and Research 
Attn: Office of Therapeutics Research and Review 
HFM-99, Room 200N 
1401 Rockville Pike 
Rockville, MD 20852-1448 

If we have any comments after we have reviewed this submission, we will contact you. 

Sincerely yours, 

^ic^^^y^on-^e^ock 
Consumer Safety Officer 
Division of Application Review and Policy 
Office of Therapeutics 
Research and Review 
Center for Biologies 
Evaluation and Research 



CO 

o 



o 



Enclosures (3): 21 CFR Part 312 

21 CFR 50.20, 50.25 
Information sheet on 21 CFR 25.24 
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^LAp TELEPHONE: (908) 298-4000 



December 22, 1999 



Food and Drug Administration 

Center for Biologies Evaluation and Research 

Office of Therapeutics Research and Review 

Division of Application Review and Policy'(HFM-585) 

c/o Document Control Center (HFM-99) 

12100 Parklawn Drive, 1 st Floor 

Rockville, Maryland 20852 



BLA 

PEG-lntron™ 
(Peginterferon 
alfa-2b) 
SCH 54031 



SUBJECT: ORIGINAL BIOLOGICS LICENSE APPLICATION 

Dear Dr. Jones: 

Schering Corporation is submitting an original Biologies License Application (BLA) for 
•PEG-lntron™, peginterferon alfa-2b, therapy for the treatment of chronic hepatitis C. 

Request and Justification for Priority Review. Schering is hereby requesting a priority 
review for this application. 

Hepatitis C virus (HCV) infection is a major cause of chronic liver disease and is a 
significant health-care problem throughout the world. The natural history of HCV 
infection appears to be that of a silent but progressive chronic inflammation of the liver. 
Chronic disease develops in 60-80% of patients and 20-50% of these develop cirrhosis 
with the accompanying risk of liver failure and hepatocellular carcinoma. Chronic 
hepatitis C (CHC) is the most frequent underlying condition necessitating liver 
transplantation in the US. 

In the US, it is estimated that 1 .8% of the population is chronically infected. This means 
that chronic hepatitis C currently affects an estimated 3.9 million Americans. The CDC 
estimates that HCV infections contribute to approximately 12,000 deaths each year, 
with the number expected to triple by the year 2010. The costs of this disease to the 
health care system are in the range of $500 million annually. 
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At the time the pivotal clinical trial with PEG-lntron was initiated, the only approved 
therapies for CHC were the alpha interferons. These treatments were recognized to- 
be suboptimal due to a relatively low initial response and high relapse rate which results 
in sustained response in only approximately 12% of patients. In addition these 
treatments require thrice weekly injections and pose a considerable burden'on the 
patients. 

First line therapy for CHC has since evolved fb REBETRON™ Combination Therapy 
with Intron A (interferon alfa-2b) for Injection and Rebetol® (ribavirin) capsules This 
therapy results in a substantial increase in the number of patients who remain free of 
detectable HCV-RNA after treatment cessation (sustained virologic response of 
approximately 40% in treatment naive patients). 

It is recognized that, currently, REBETRON Combination Therapy provides the best 
efficacy and should be considered first line therapy for most patients. However there 
remains a need for alternate treatments which provide useful therapeutic options for 
patients who may be at an unacceptable risk with using ribavirin or who cannot tolerate 
the REBETRON Combination Therapy. The Rebetol capsules cause additional side 
effects and risks which are not associated with interferon based monotherapies 
including PEG-lntron. These additional side effects include hemolysis, teratogenicity 
dyspnea and pruritis, which may be unacceptable for some patients. 

In addition, some patients have difficulty in continuing thrice weekly injections for the 
entire 48 weeks of recommended therapy. For these patients PEG-lntron is an 
alternate therapy requiring only once weekly injections. As an alternate treatment 
PEG-lntron provides efficacy better than the only other alternatives currently available 
(i.e. alpha interferons) and in a subset of patients, efficacy comparable to Rebetron can 
be achieved. 

Among patients with low baseline viral load (< 2 x 10 6 copies/ml), PEG-lntron at 1 0 
ng/kg, results in a sustained response rate of 47%. In separate clinical trials in which 
Rebetron Combination therapy was tested, the sam e subgroup of patients with baseline 
HCV-RNA < 2 x 10 6 , the combination produced an observed sustained response rate 
of 46%. Thus, for this subgroup, PEG-lntron is a viable therapeutic alternative with 
comparable efficacy and a potential safety advantage (with respect to ribavirin specific 
side effects). The once weekly injection schedule is also an advantage likely to enhance 
compliance. Thus, PEG-lntron can become the alternative choice to REBETRON 
Combination Therapy. 

In accordance with CBER's criteria, new therapies for serious diseases may be 
assigned for Priority review, not only for improvement in efficacy over available 
therapies but also for products which improve compliance or eliminate or reduce 
treatment-limiting drug reactions. With the once weekly regimen recommended for 
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PEG-lntron administration, the potential for patient compliance is enhanced and as 
noted above, PEG-lntron does not cause certain potentially treatment-limiting side 
effects associated with ribavirin. 

Chronically infected hepatitis C patients represent a large group with a significant 
medical need The results of the pivotal clinical study confirms the benefit of treatment 
mnLh 00 .i C ° m P ared witn tne on| y oth er therapy, e.g. alpha interferon 
Ultron A andReb^ alternat,Ve t0 REBETR0N Combination Therapy with 

As detailed in the application, it is the opinion of Schering-Plough Corporation that 
treatment w.th the PEG-lntron at the recommended target dose of 1 ug/kg QW provides 
a new therapeutic tool in the treatment of chronic hepatitis C by significantly improving 
the patient s ability to achieve sustained response to treatment relative to Intron A This 
is particularly important for patients for whom the risk/benefit assessment for usina 
ribavirin is unfavorable. y 

CALA. This submission is also being submitted as a Computer Assisted License 
Application (CALA). The CALA consists of a clinical data section (Business Objects) 
and read-only electronically published documents (PDF). Please note that SAS data 
files and programs are provided in Section 11 of the application and an additional set 
of this information is provided on CD-ROM for the statistical reviewer. 

Pre-BLA Discussions. The October 1999 Briefing Book containing the efficacy and 

« foon a ri r °T, Scherin9 ' S large pivotal trial was P rovided t0 tne Agency on October 
b, 1999. The Pre-BLA meeting was held on November 2, 1999. At this meetinq 
benenng presented the following questions and agreements are noted below: 

Fileability. The Agency found the proposed BLA acceptable for filing with caveats 
(single study, relatively small numbers at the proposed dose for such a prevalent 
disease) However, it was agreed that these are primarily review issues (i e 
approvability vs. 'fileability').^ 1 

ISS/ISE FDA agreed with our proposal that an ISS and ISE would not add to the 
application and hence were not necessary for the submission. 

i^° a c y D P ^ r | ty reVi6W ° f the PEG - |ntron monotherapy BLA was discussed. 

\t was ; noted that PEG-lntron might offer a therapeutic option for patients unable tolerate 
Hebetron. It is recognized that this specific subgroup was not studied. 

Co-Primary Endpoint for U.S. and European Applications. FDA requested that 
benering provide a review with supporting documentation of historical discussions 
between SPRI and FDA regarding the primary endpoint used in the pivotal study This 
review was submitted November 29, 1999 (IND 7173, Serial No 162) 
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Pediatric Studies. A waiver for PEG-lntron monotherapy studies might not be 
applicable as there is a potential concern about the toxicity of Rebetron in children 
SPRI agreed to discuss with the HCV community regarding potential utility of PEG 
monotherapy in pediatric treatment. A deferral of pediatric data was acceptable A 
pediatric study deferral request was submitted to the Agency on September 1, 1999. 

Preclinical Reproductive Studies. As requested by the Agency during a teleconference 
on April 22, 1999, Schering is performing a study to demonstrate that PEG-lntron, like 
other interferons; affects estrogen and progesterone. Schering is evaluating the 
progesterone and estradiol levels in cynomolgus monkeys as a surrogate for the 
reproductive toxicities of PEG-lntron. This study design was discussed on several 
occasions with Dr. Anne Pilaro of CBER and comments received in FDA's September 
24, 1999 letter were incorporated. Schering and the Agency agreed that this study 
report would be provided during the review cycle of the application. 

CMC. In a pre-BLA teleconference with Drs. Dye, Bekisz and Nguyen, CBER on 
October 20, 1999, the following issues were discussed and agreed upon: ' 

• Peginterferon alfa-2b meets the definition of a specified (i.e. well-characterized) 
biologic. As such, the CMC section of the BLA conforms with the FDA 
"Guidance for Submission of the CMC Information for Therapeutic Recombinant 
DNA-Derived Products or Monoclonal Antibody Products for In Vivo Use". 

• Stability data presented in the Briefing Book supports a shelf-life 
recommendation of 24 months at 25°C for PEG-lntron vial strengths between 50 
and 150 \xg. 

• Filing an amendment for a new vial strength (35 jug) on or before June 2000 
would not impact a standard review clock for the BLA. 

• An explanation would be provided in BLA for the high endotoxin result on one of 
the peginterferon drug substance batches. In a follow-up call with Dr. Bekisz on 
November 2, it was noted that the high endotoxin result on this batch was within 
specification (< 75 EU/ml) at the time of release. We agreed to identify in the 
BLA which drug substance batches were released based on the < 75 EU/ml 
specification. 

o A rationale for deleting the SDS-PAGE purity test for drug substance and drug 
product would be provided in the BLA. 

Please note that throughout this application, PEG-lntron is also referred to as PEG- 1 FN 
peginterferon alfa-2b, peginterferon, and SCH 54031. These names all refer to the 
same biological product. 

Debarment Certification. In accordance with Section 306(k) of the Food, Drug and 
Cosmetic Act, Schering Corporation certifies that, with respect to this application it did 
not and will not knowingly use the services of any persons that have been debarred 
under the provisions of Section 306(a) or (b) of the Act. 
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A check in the amount of $272,282.00 was sent to the FDA c/o Mellon Bank, Pittsburqh 
PA on December 22, 1 999. This check represents the 1 999 application fee for this BLA 
The User Fee ID Number is 0994KA1414Dec99. 

Please be advised that material and data contained in this submission are considered 
to be confidential. The legal protection of such confidential commercial material is 
claimed under the applicable provisions of 18 U.S.C., Section 1905 or 21 USO 
Section 331 (j) as well as the FDA regulations. 



Sincerely, 




Nicholas J. Pelliccione, Ph.D. 
Senior Director, Technical Support 
Worldwide Regulatory Affairs 



RAS/kw 
Enclosures 
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^ '-O.^ January 19, 2001 

Nicholas J. Pelliccione, Ph.D. jg $p ^ £ 

Schering Corporation 
2000 Galloping Hill Road 
Kenilworth, NJ 07033 

Dear Dr. Pelliccione: 

Your biologies license application for Peginterferon alfa-2b is approved effective this date. 
Schering Corporation, Kenilworth, New Jersey, is hereby authorized to introduce or deliver 
for introduction into interstate commerce, Peginterferon alfa-2b under Department of Health 
and Human Services U.S. License No. 0994. 

Peginterferon alfa-2b is indicated for the treatment of chronic hepatitis C in patients not 
previously treated with interferon alfa who have compensated liver disease and are at least 18 
years of age. Under this authorization, you are approved to manufacture Peginterferon alfa-2b 
at your facility in Innishannon County Cork, Ireland. Final formulated drug product will be 
filled at Innishannon County Cork and unlabeled vials of drug product will be shipped to 
Kenilworth, New Jersey, for labeling, packaging and distribution. In accordance with 
approved labeling, your product will bear the trade name PEG-Intron, and will be marketed in 
100 ug /mL, 160 ug /mL, 240 jxg /mL and 300 ug /mL vials of lyophilized powder, supplied 
with a 5-mL vial of PEG-Intron Diluent (Sterile Water for Injection), two disposable 1-mL 
(Becton Dickenson Safety-Lok) syringes with needles and needle guards, and alcohol swabs. 

The dating period for Peginterferon alfa-2b shall be 24 months from the date of manufacture 
when stored at 25 °C (77 0 F). The date of manufacture shall be defined as the date of final 
sterile filtration of the formulated drug product. The bulk drug substance may be stored for up 
to 36 months at -80 °C. Results of ongoing stability studies should be submitted throughout 
the dating period, as they become available, including the resultsof stability studies from the 
first three production lots. The stability protocol in your license application is considered 
approved for the purpose of extending the expiration dating period of your drug substance and 
drug product as specified in 21 CFR 601. 12. 

You are not currently required to submit samples of future lots of Peginterferon alfa-2b to the 
Center for Biologies Evaluation and Research (CBER) for release by the Director, CBER, 
under 21 CFR 610.2. FDA will continue to monitor compliance with 21 CFR 610.1 requiring 
assay and release of only those lots that meet release specifications. 

Any changes in the manufacturing, testing, packaging or labeling of Peginterferon alfa-2b, or 
in the manufacturing facilities will require the submission of information to your biologies 
license application for our review and written approval consistent with 21 CFR 601.12. 
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Any changes in the manufacturing, testing, packaging or labeling of Peginterferon alfa-2b, or 
in the manufacturing facilities will require the submission of information to your biologies 
license application for our review and written approval consistent with 21 CFR 601 . 12. 

As of April 1 , 1999, all applications for new active ingredients, new dosage forms, new 
indications, new routes of administration, and new dosing regimens are required to contain an 
assessment of safety and effectiveness of the product in pediatric patients unless this 
requirement is waived or deferred (63 FR 66632). We do not concur with your request, as 
submitted to your application on February 4, 2000, to waive the requirement to conduct . 
pediatric studies. As communicated during the December 14, 2000, meeting, we are deferring 
the submission of your pediatric studies until June 30, 2001, subsequent to discussion at an 
open session of an FDA advisory committee meeting. 

Pursuant to 21 CFR Part 208, FDA has determined that this product poses a serious and 
significant public health concern requiring the distribution of a Medication Guide. Distribution 
of a Medication Guide is necessary for safe and effective use of this product. FDA has 
determined that Peginterferon alfa-2b is a product for which patient labeling could help prevent 
serious adverse effects and inform the patient of serious risks relative to benefit that could 
affect their decisions to use, or continue to use the product. See 21 CFR 208. 1 . FDA hereby 
approves the Medication Guide you submitted January 19, 2001. In accordance with 21 CFR 
208, you are responsible for ensuring that this Medication Guide is available for every patient 
who is dispensed a prescription for this product. In addition, you are responsible for ensuring 
that the label of each package includes a prominent and conspicuous instruction to authorized 
dispensers to provide a Medication Guide to each patient to whom the drug is dispensed, and 
states how the Medication Guide is provided. 

We acknowledge your written commitments to provide additional information and to conduct 
post marketing studies as described in your letters of November 28, 2000, and 
January 12, 2001, as outlined below: 

I . To address the safety and efficacy of Peginterferon alfa-2b in African Americans by 

submitting the data from a study of 100 previously untreated patients with chronic hepatitis 
C who will receive 1.5 ug/kg PEG-Intron and 800, 1000 or 1200 mg ribavirin, depending 
on their weight. The final protocol for this study will be submitted to CBER by 
April 1, 2001. Patient accrual will be completed by June 1, 2002, the study completed by 
December 1, 2003 and a final study report submitted to CBER by June 1 , 2004. 
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2. To evaluate, in patients diagnosed with chronic hepatitis C and compensated liver disease, 
the effects of single and multiple doses of Peginterferon alfa-2b on the disposition of drugs 
known to be metabolized by hepatic cytochrome P450 enzymes.. The final protocol for 
this study will be submitted to CBER by February 22, 2001. Patient accrual will be 
completed by February 19, 2002, the study completed by April 19, 2002, and a final study 
report submitted to CBER by November 20, 2002. 

3. To evaluate the pharmacokinetic, pharmacodynamic and clinical effects of 
Peginterferon alfa-2b when given chronically to patients with renal dysfunction (creatinine 
clearance <50 mJL/min). The final protocol for this study will be submitted to CBER by 
March 1, 2001. Patient accrual will be completed by March 1, 2002, the study completed 
by April 29, 2002, ancLa final -study report submitted to CBER by October 21, 2002. 

4. To evaluate the pharmacokinetic, pharmacodynamic and clinical effects of 
Peginterferon alfa-2b when administered to patients receiving methadone. The final 
protocol for this study will be submitted to CBER by May 15, 2001. Patient accrual will 
be completed by May 12, 2004, the study completed by July 12, 2004, and a final study 
report submitted to CBER by January 18, 2005. 

5. To replace the 5-mL vial of diluent that is packaged with Peginterferon alfa-2b with a 1- 
mL vial of diluent. The supplement supporting this change will be submitted by 
December 31, 2001. 

It is requested that adverse experience reports be submitted in accordance with the adverse 
experience reporting requirements for licensed biological products (21 CFR 600.80) and that 
distribution reports be submitted as described (21 CFR 600.81). All adverse experience 
reports should be prominently identified according to 21 CFR 600.80 and be submitted to the 
Center for Biologies Evaluation and Research, HFM-210, Food and Drug Administration, 
1401 Rockville Pike, Rockville, MD 20852-1448. 

Please submit all final printed labeling at the time of use and include implementation 
information on FDA Form 2567. Please provide a PDF-format electronic copy as well as 
original paper copies (ten for circulars and five for other labels). In addition, you may wish to 
submit draft copies of the proposed introductory advertising and promotional labeling with an 
FDA Form 2567 or Form 2253 to the Center for Biologies Evaluation and Research, 
Advertising and Promotional Labeling Branch, HFM-602, 1401 Rockville Pike, Rockville, 
MD 20852-1448. Final printed advertising and promotional labeling should be submitted at 
the time of initial dissemination, accompanied by a FDA Form 2567 or Form 2253. 



* 
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All promotional claims must be consistent with and not contrary to approved labeling. No 
comparative promotional claim or claim of superiority over other products should be made 
unless data to support such claims are submitted to and approved by the Center for Biologies 
Evaluation and Research. 

Sincerely yours, 




ay P. Siegel, M.D., FACP 
Director 
Office of Therapeutics 
Research and Review 
Center for Biologies 
Evaluation and Research 
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a Assignment 
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□ Merger 

□ Change of Name 



Name: Enzon, Inc. 

Address: ZOK^sbn^^ 



Qity: Piscataway 



Execution Date:. 



Country: USA 



State/Pro v.: N£. 
Z ip. 08854 



Additional name(s) & address(es) attached? 



□ Yes ® No 



B. Patent No.(s) 



Patent Application No. Filing date 



Additional nnmhers attached? □ Yes & No 



T^^^sTTparty to whom correspondence I 6 . Total number of applications and patents involved: [T 
" concerning document should be mailed: 
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Registration No. 33.966_ 
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City: Princeton 



State/Prov,: 
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Michael N. Mercanti 
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Docket No.: 213.102QCIP2 

ASSIGNMENT 

WHEREAS, I (we), Carl W. Gilbert and Mvuna-ok Park-Cho residing at 

4655 OakleiQh Manor Drive. Pow der Springs. GA 301 27 and 1-207 Dona. A Apt.. Chana-Dona 
Tobonq-Gu. Seoul. Korea respectively, have invented certain new and useful 
improvements in IMPROVED INTERFERON POLYMER CONJUGATES 

. for which I (we) are about to execute an application for a Patent of the 

United States 

X which is executed on November 11. 1997 

X which is identified by ROBERTS & MERCANTI, LLP, Docket No. 213 1020CIP2 

_ which is filed on , Serial No. 

X I (we) hereby authorize and request my (our) attorney, Roberts & Mercanti LLP of P O Box 

484 Princeton, New Jersey 08542-0484 to insert here in parentheses (Application number 

r . — — fi,ecl ) the filing date and application number of said 

application when known. 

and WHEREAS, Enzon. Inc.. 20 Kinosbr idae Road Piscatawav NJ 08854-3998 ASSIGNEE is 
desirous of obtaining the entire right, title and interest in, to and under the said invention and 
the said application: 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1 .00) to me (us) in 
hand paid, and other good and valuable consideration, the receipt of which is hereby 
acknowledged, I (we), the said ASSIGNOR(S), have sold, assigned, transferred and set over 
and by these presents do hereby sell, assign, transfer and set over, unto the said ASSIGNEE 
its successors, legal representatives and assigns, the entire right, title and interest in to and ' 
under the said invention, and the said United States application and all divisions renewals and 
continuations thereof, and all Patents of the United States which may be granted' thereon and 
all reissues and extensions thereof; and all applications for industrial property protection 
including, without limitation, all applications for patents, utility models, and designs which may 
hereafter be filed for said invention in any country or countries foreign to the United States 
together with the right to file such applications and the right to claim for the same the priority 
rights derived from said United States application under the Patent Laws of the United States 
the International Convention for the Protection of Industrial Property, or any other international 
agreement or the domestic laws of the country in which any such application is filed as may be 
applicable; and all forms of industrial property protection, including, without limitation patents 
utility models, inventors' certificates and designs which may be granted for said invention in any 
country or countries foreign to the United States and all extensions, renewals and reissues 
thereof; 

AND I (WE) HEREBY authorize and request the Commissioner of Patents and 
rrademarks of the United States, and any Official of any country or countries foreign to the 
United States, whose duty it is to issue patents or other evidence or forms of industrial property 
protection on applications as aforesaid, to issue the same to the said ASSIGNEE its 
successors, legal representatives and assigns, in accordance with the terms of this instrument. 

AND I (WE) HEREBY covenant and agree that I (we) have full right to convey the entire 
interest herein assigned, and that I (we) have not executed, and will not execute anv 
agreement in conflict herewith. ' 



AND I (WE) HEREBY further covenant and agree that I (we) will communicate to the said 
ASSIGNEE, its successors, legal representatives and assigns, any facts known to me (us) 
respecting said invention, and testify in any legal proceeding, sign all lawful papers, execute all 
divisional, continuing, reissue and foreign applications, make all rightful oaths, and generally do 
everything possible to aid the said ASSIGNEE, its successors, legal representatives and 
assigns, to obtain and enforce proper protection for said invention in ail countries. 

IN TESTIMONY WHEREOF, I (we) hereunto set my (our) hand and seal the day and 
year set opposite my (our) signature(s). 



Date 1997 

(Signature of Inventor) 

Carl W. Gilbert 
(Typed Name of Inventor) 

Date * HoVCmb^ H 1997 K M»f-<^-~° 

(Signature of Co-inventor) 

Mvuna-ok Park-Cho 

(Typed Name of Co-inventor) 
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J the attached original documents or copy thereof. 



1. Name of conveying party(ies): 
Carl W. GILBERT 



Additional names(s) of conveying party(ies) attached? □ Yes IS No 



3. Nature of conveyance: 
3 Assignment 

□ Security Agreement 

□ Other 



□ Merger 

□ Change of Name 



Execution Date: November 7, 1997 



2. Name and address of receiving party(ies): 
Name: Enzon, Inc. 



Address: 20 Kingsbridge Road 



City: Piscataway 



Country: USA 



. State/Prov.: N£. 
ZIP: 08854 



Additional name(s) & addresses) attached? □ Yes SI No 



4. Application number(s) or registration numbers(s): 

If this document is being filed together with a new application, the execution date of the application is: November 7, 1997 
Patent Application No. 



08/994,622 



Filing date 
December 19, 1997 



B. Patent No.(s) 



Additional numbers attached? Q Yes 13 No 



5. Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Michael N. Mercanti 



Registration No. 33,966 



Address: P.O. Box 484 



City: Princeton 



Country: USA 



State/Prov.: NJ. 
ZIP: 08S42 



6. Total number of applications and patents involved: 



7. Total fee (37 CFR 3.41): $ 40.00 



Previously 
a Enclosed 



□ Authorized to be charged to deposit account 
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Name of Person Signing 



'ormat\opfe,tnfe and correct and any attached copy is a true copy 




March 4, 1998 



Date 



Total number of pages including cover sheet, attachments, and document: 



FORM PTO-1 595 (Modified) 
(Rev. 6-93) 

OMB No. 06510011 (exp.4/94) 
Copy..jht 1996-97 LegalStar 
P08A/REV02 j/\/\j(lV i 

Tab settings 



, f Qnrfret No— 213.1020CIP2 

01 -08-1998 ^Tf^Trrr 



L1 „.,„,„. „„a s :l[ II 

1 00600957 



lEg f " " U.S. DEPARTMENT OF COMMERCE 
Q C £ 9 "P^7 y^ tent and Trademark Office 

- " "A 



To the Honorable Commissioner of Patents and Trademarks: Please record the attached original documents or copy thereof. 



1. Name of conveying party(ies): 
Carl W. GILBERT 

Additional names(s) of conveying party(ies) attached? □ Yes S No 


2. Name and address of receiving party(ies): 
Name: Enzon, Inc. 


Address: 20 Kingsbridge Road 






3. Nature of conveyance: 
20 Assignment □ Merger 

□ Security Agreement □ Change of Name 

□ Other 




Citv: Piscataway State/Prov.: NJ 
Countn/: USA ZIP: 08854 


Execution Date: 


Additional name(s) & address(es) attached? □ Yes S No 





4. Application number(s) or registration numbers(s): 

if this document is being filed together with a new application, the execution date of the application is: November 7, 1997 
Patent Application No. 



Filing date 



B. Patent No.(s) 



Additional numbers attached? Q Yes !S No 



5. Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Michael N. Mcrcanti 

Registration No. 33,966 



6. Total number of applications and patents involved: i 



Address: P.O. Box 484 



City: Princeton 



Country: USA 



State/Prov.: NJ_ 
ZIP: 08542 



7. Total fee (37 CFR 3.41): $ 40 .00 

'3 Enclosed 

□ Authorized to be charged to deposit account 



8. Deposit account number 
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of the original document ^ ^ A "ft* — 



Michael N. Mcrcanti 



December 19, 1997 



Name of Person Signing 
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Docket No.: 213.1020CIP2 

ASSIGNMENT 

WHEREAS, I (we), Carl W. Gilbert and Myuno-ok Park-Cho residing at 

4655 Qakleiqh Manor Drive. Powd er Springs. GA 30127 and 1-207 Dong. A Apt.. Chano-Dong , 
Tobonq-Gu. Seoul. Korea respectively, have invented certain new and useful 
improvements in IMPROVED INTERFERON POLYMER CONJUGATES 

— _ for which I (we) are about to execute an application for a Patent of the 

United States 

X which is executed on November 7. 1997 

X which is identified by ROBERTS & MERCANTI, LLP, Docket No 213 1020CIP2 

_ which is filed on , Serial No. 

X I (we) hereby authorize and request my (our) attorney, Roberts & Mercanti, LLP of P 0 Box 

484 Princeton, New Jersey 08542-0484 to insert here in parentheses (Application number 

r . — • filed ) the filing date and application number of said 

application when known. 

and WHEREAS, Enzon. Inc.. 20 Kinosbr idoe Road Piscatawav. NJ 08854-3998 ASSIGNEE is 
desirous of obtaining the entire right, title and interest in, to and under the said invention and 
the said application: 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1 .00) to me (us) in 
hand paid, and other good and valuable consideration, the receipt of which is hereby 
acknowledged, I (we), the said ASSIGNOR(S), have sold, assigned, transferred and set over 
and by these presents do hereby sell, assign, transfer and set over, unto the said ASSIGNEE 
its successors, legal representatives and assigns, the entire right, title and interest in to and ' 
under the said invention, and the said United States application and all divisions renewals and 
continuations thereof, and all Patents of the United States which may be granted thereon and 
all reissues and extensions thereof; and all applications for industrial property protection 
including without limitation, all applications for patents, utility models, and designs which may 
hereafter be filed for said invention in any country or countries foreign to the United States 
together with the right to file such applications and the right to claim for the same the priority 
rights derived from said United States application under the Patent Laws of the United States 
the International Convention for the Protection of Industrial Property, or any other international 
agreement or the domestic laws of the country in which any such application is filed as may be 
applicable; and all forms of industrial property protection, including, without limitation patents 
utility models, inventors' certificates and designs which may be granted for said invention in any 
country or countries foreign to the United States and all extensions, renewals and reissues 
thereof; 

AND I (WE) HEREBY authorize and request the Commissioner of Patents and 
Trademarks of the United States, and any Official of any country or countries foreign to the 
United States, whose duty it is to issue patents or other evidence or forms of industrial property 
protection on applications as aforesaid, to issue the same to the said ASSIGNEE its 
successors, legal representatives and assigns, in accordance with the terms of this instrument. 

AND I (WE) HEREBY covenant and agree that I (we) have full right to convey the entire 
interest herein assigned, and that I (we) have not executed, and will not execute anv 
agreement in conflict herewith. ' 



ASSIPNFF i^ E) HEREB \ furt t ier covenant and agree that I (we) will communicate to the said 
ASSIGNEE, its successors, legal representatives and assigns any facts know? om e ?,S 

as S ,gns, to obtam and enforce proper protection for said invention fn all coumnes 

year J^^SS^^^i^ h «*"* *« ™* ™ ^ « - »» *y and 

^ > 1997 *CoA tO. &OV 



Date ^ 



(Signature of Inventor) 

Carl W Gilhfirt 



(Typed Name of Inventor) 



Date _ 1997 



(Signature of Co-inventor) 

Mvuno-ok Park-Cho 



(Typed Name of Co-inventor) 
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EXHIBIT X 

Chronology of Regulatory Activities undertaken by Schering to support PEG-INTRON 
(Peginterferon alfa-2b) Powder for Injection under BB-IND #7173. 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


06/02/97 


BB-IND Application 


BB-IND application. CD included pre-clin 
reports. 


06/05/97 


Letter from FDA 


Letter from FDA acknowledging the receipt of 
our BB-IND for PEG IFN - Laudicina. 


06/06/97 


Letter to FDA 


Pre BB-IND meeting minutes - Laudicina 


06/lo/y7 


Memo to Penelope Giles 
from Ms. J. Gress (FDA) 


Clarification of timing of biopsy in BB-IND — 
Giles. 


06/19/97 


Memo from to Penelope 
Giles from Ms. J. Gress 
(FDA) 


Request for availability PK and safety data to 
support the 1 .5 |xg /kg dose - Giles 


06/23/97 


Letter to FDA 


Information sent to FDA (PK and safety) for 1 .5 
jig/kg proposed dose — Laudicina. 


06/24/97 


Letter to FDA. 


Corrected fax sent to FDA with PK data for 1.5 
|ig/kg proposed dose in BB-IND 7173 - 
Laudicina. 


06/26/97 


Information Amendment: 
Chem/Microbiology 


Provided additional stability data on PEG-IFN 
drug product (telephone request from CBER) — 
Feldman. 


07/01/97 


Memo from to Dr. P. 
Giles from Janet Gress 
(FDA) 


Request for additional data from the MD PK 
study prior to initiating pivotal clinical study — 
Giles. 


07/01/97 


Memo from to Dr. P. 
Giles (FDA)from Ms. 
Janet Gress 


Request for additional data from the MD PK 
study prior to initiating pivotal clinical study — 
Giles. 


07/02/97 


Memo to Ms. Janet Gress 
(rJJAj trom JJr. r , ones 


Confirm teleconference and attendees for 7/3/97 - 
mies. 


07/03/97 


Memo to Vicky Tyson- 
Medlock (FDA) from 
M. Laudicina 


FDA requested a teleconference to discuss safety 
issues regarding BB-IND 7173 -Laudicina. 


07/03/97 


Information amendment: 
Clinical 


Response to FDA request for information - 
additional data was requested before it is safe to 
proceed with clinical trial - Laudicina. 


07/10/97 


Memo to Janet Gress/Dr. 
Anne Pilaro (FDA) from 
Dr. P. Giles 


Follow-up on status of review for pivotal studies 
to proceed - Giles. 
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DATE 


Tjfiri TlVfF 1VT 
TYPE 


\J Del HjV^ a 


07/10/97 


Memo to Ms. Vicky 

T\/coti_1V/T *=*H 1 c\c\r ( Yi 1 ^ A *\ 
1 jf 0UI1~1V1CL11UU1V ^-T L/A J 

from Ms. Laudicina 


Receipt of additional information for BB-IND 

71 7^ T fuiHiPinn 


07/1 0/Q7 


A/1 o to TV/Tc Tcin^t 
ivicniu lu lvis. jciiici 

Gress/Dr. Pilaro (FDA) 
from P. Giles 


"Fnl lr\\x/-nn r^n c t p ti 1 c nf tpvipw fnt mvofjil ^IhiHipq 

X U11UW UU UI1 olalud Ul lWYltW 1U1 L71 V WLCll OlUUlto 

to proceed - Giles. 


07/1 1 /Q7 


A/f *=*m o tr\ P (ri 1 f^c from 
IVlCIIlU lu 1 . VJ11C& 1IU111 

Janet Gress 


Folio \\/ - 1 1 r* nn QtntiiQ of* rpvi p\a/ for nivritJil QtiiHiP^ 

to proceed. 


07/15/97 


Memo to Vicky Tyson- 

A/Tf a H1or*k" ^T^T'i A ^ from 

Malverna Laudicina 


Schedule teleconference to discuss BB-IND 7173. 


07/18/97 


Memo to Ms. Vicky 
from Ms. Laudicina 


Minutes of teleconference held on 7/18/97 to 


07/18/97 


Memo to Ms. Vicky 

Tx/con-A/fRrllo^V fVT} A ^ 
1 y ouli-lVlCUlUC'lV ^J7 LJr\. ) 

from M. Laudicina 


Minutes of teleconference held to discuss BB- 


07/18/97 


Letter to FDA 
Type: Technical 


FMR Package - certification of analysis, HPSEC, 
chromatograms and SDS-PAGE gels for batches. 
(Feldman) 


07/18/97 


Letter to FDA 


Protocol amendment and two new protocols 


07/99/07 


A /Torn r\ \ c\ W I ^ A from 
IvlCIXlU lu rUr\ 1J.UII1 

Ms. Laudicina 


Qr'VipHnlRrl tF»1 FT*on fprpr»/->pc to HiQfn^c T^T^_rN] I Vc 

OL/lldlllldl ICL wvsUlJXd ClXV/wo LU UXol/LXoo JJJJ liiL/ O 

7194 & 7173 


07/23/97 


Letter from FDA 


Proposal for study design as requested by FDA on 

tplppnnfprpnrp nf 7/1 R/Ql fnr Prntnrnl 1 Q7-01 0 

Laudicina 


07/9^/07 


A /Tt^m to \/i / 1 \ /con 

ivicxiiu iu v lOKy i y ouii- 
Medlock (FDA) from 
Ms. Laudicina 


OL'llCClUlC LC1CL/U111C1 CiiL'C IU Ulotuoo o LLiLiy VX^ol^ll. 

(Laudicina) 


on mm 


Memo to Janet Gress 
(FDA) from Dr. Giles 


Scheduled teleconference to discuss study design. 
(Giles) 


U 1 1 Z.Dly / 


i^eixer rrom ru/\ 


T ^tt^r for r1inir*n1 hn\A for PF (^_T>JTT? 0>J RR- 
X^CLLCI 1U1 CllIllCd.1 IHJIU- IUI x X_/vJ-ll>l 1 J\U1> Xjxj- 

IND in Hepatitis - Laudicina. 


u //zo/y / 


iviemo 10 ivis. vicKy 
Tyson-Medlock (FDA) 
from Ms. Laudicina 


ocneuuie Leicconiereiicc 10 uiacubi> biuuy ucbign — 
Laudicina. 


07/28/97 


Letter to FDA 


Inquiries regarding clinical hold for BB-IND 7173 
- Laudicina. 


07/29/97 


Teleconference with 
FDA 


FDA lifts clinical hold on BB-IND 7173 
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DATE 


non imf nt 
TYPE 




07/29/97 


Memo to Ms. Vicky- 

IVICUIUCK. yl/ L/A ^ 1IU111 

Ms. Laudicina 


FDA requested a teleconference to discuss 
Laudicina. 


07/29/97 


Letter to FDA 


Letter confirming clinical hold lifted and 

lnHipntino" wp nf^pH to Hn ^ QtuHiPQ for rf*cnQtrfit"i"r*n 

lllllll/aLlllg W t/ llwt/V_l L\J \1\J X. olUUlvQ 1UI 1 V»/£^lOll CH-lvyll 

per FDA request - Laudicina. 


07/30/97 


Memo to Ms. Janet Gress 


Confirmation by FDA of the receipt of our letter 

arVnnwlpHtJiTKJ tVip t"f*niiii*f > tnp'nt fr^r <\ QPronH \v\ 7\ 1 

uL'JVllU W l^Uglli^ lilt/ 1 t-VJLill V^lllV»/llt J-VJl <X OwUllU 11 ldl 

for PEG registration in the U.S. - Giles. 


07/31/97 


Memo to Ms. Vicky 

i ybVJii ivicLiiUL/iv yr LJt\j 

from Ms. Laudicina 


Follow-up on amendment for CML protocol and 

^1V1V_^ U LlCSLlVJllo 111 111C 11VJ1U 1CLIC1 l\Jl 1 J.C/|Jclllll& 

Laudicina. 


08/01/97 


Memo to Ms. Vicky 
Tyson-Medlock (FDA) 
from Ms. Laudicina 


Effective dates for BB-IND 7173 and BB-IND 
7194- Laudicina.. 


08/06/97 


Letter to FDA 


Copy of CRF for study C97-010 sent to FDA per 
Mr. Gross' request -Laudicina. 


09/03/97 


Letter to FDA 


Document Types: Information Clinical 

■TVlllCllLllllClll. X^lVJUJdJl -TV111C11UJ.11G11LO. IMCW 

Protocols. 


09/11/97 


Protocol Amendment + 

1NCW 111 V Coll gclUJI/ i-^CLlCI 

to FDA 


Submission of investigator information for 2 

r\ViQCP 1 ctnHii=*c ( v(^\^\ q 1 i nci 1 ffi r»i f=»TiP\/ ativ vniinff \/q 
pildoC 1 olUUICo ^ICllcU HloU±±ldCllL/jf ally yKJllLLg VS. 

old PK studies) - Giles. 




IjCIICI lO Jr LJr\J 

Adverse Drug Reaction 
(ADR) 


raiiui /VLxxv icpuii lypc i j Kiciy dd iiyi-j ocwziy 

report. 


10/18/98 


Protocol Amendment 


Submission of 12 U.S. & 3 int'l investigators for 
C97-010 & 197-010 respectively - Giles.. 


1 n/HQ/Q7 


jjiionTiaiion /\inciiuiiiciii. 
Clinical 


lIclIl&lCI Ul opUIlaUI UUllga.lHJlla IKJ OLdipiiJUC — 

Giles. 


10/27/97 


Letter to FDA Protocol 
Amendment/New 

111V CollgaltJI o 


New investigators: Morgan, Hoefs, Carreno, 
Barcen-Marugan, Rodrigo-Saez — Giles 


11/03/97 


Letter to FDA re Clinical 


FMR submission for Intron lyophilized batch 6- 
IFD-003 (Certificate of Analysis; test 
specifications; SDS-PAGE gel ID test) - 
Feldman. 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


11/13/97 


Letter from FDA 


Official written notification of resolution of 
clinical hold. Note that the clinical hold was 
lifted on July 29, 1997 via telephone contact and 
confirmed via fax from SPRI to CBER the same 
day. (Giles). 


11/19/97 


Information Amendment/ 
Letter from FDA 


Responses to comments in clinical hold letter 
dated July 23, 1997. (Comments 3-1 1). 

Ppcnnnopc inr*lnHf» 1 \ nnHcit^H Hnicr cnhctQnr*^ 
XvCbpUIloCo 1I1C1UUC I ) UpildlCvl Ul Ug OUUoLcUJVt/ 

characterization reports, 2) drug substance 
stability data and 3) finished product stability data 
- Feldman. 


11/25/97 


Letter to FDA 


ADR Report - Adverse Drug Reaction - 


12/04/97 


Information Amendment: 
Chem/Microbiology 


FMR document package (specifications: C of A; 
SDS-Page photo) for Intron batch (3 MIU vial) - 
Feldman. 


12/09/97 


Letter to FDA 


Adverse Drug Reaction. 


12/12/97 


Letter to FDA 


Protocol Amendment/New Investigator: Paul 
Martin, M.D. - Urquhart. 


12/16/97 


Letter to FDA 


Adverse Drug Reaction 


02/09/98 


Letter to FDA 


Adverse Drug Reaction 


02/12/98 


Memo to D. Urquhart 

irom v . i yson-ivieuiocK 
(FDA) 


Clinical 


02/12/98 


Memo to D. Urquhart 
from V. Tyson-Medlock 
(FDA) 


Submission of Peg-Riba protocol to the BB-IND 
7194. 


02/12/98 


Letter to FDA 


Adverse Drug Reaction. 


02/12/98 


Letter to FDA 


Adverse Drug Reaction 


02/13/98 


Memo to D. Urquhart 
from V. Tyson-Medlock 
\r JJA) 


Request from FDA to open a new BB-IND for 
Peg-Riba. 


02/16/98 


Letter to FDA 


Adverse Drug Reaction 


02/19/98 


Letter to FDA 


Adverse Drug Reaction 


02/24/98 


Letter to FDA 


Adverse Drug Reaction 


02/27/98 


Letter to FDA 


Advise FDA of actions regarding two severe cases 
of thrombocytopenia. New clinical guidelines to 
monitor patients implemented and protocol will 
be amended. Contains 1 1/1 1/98 minutes of 
DRAB meeting. Urquhart. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


03/10/98 


Letter to FDA 


Adverse Drug Reaction 


03/12/98 


Letter to FDA 


Adverse Drug Reaction 


3/13/98 


Information Amendment: 

^*^Vi f\Ai r*rf\\vi rtl f\cr\i 

K^sLiciw iviicro oio iogy 


FMR package for PEG INTRON batch 
^^eruiivaie oi /\naiyois, nr odl v^iiruiiiaiugrainb, 
SDS-Page Gel, Photos, Finished Product Release 
Specifications). Certificate of Analysis/Test P. 
Feldman. 


03/19/98 


Letter to FDA 


Adverse Drug Reaction. 


03/23/98 


Letter to FDA 


Request minutes of 1/25/95, 8/1/95 and 5/13/97 
pre-BB-IND meetings with FDA. Urquhart. 


03/24/98 


Letter to FDA 


Adverse Drug Reaction. 


03/26/98 


Letter to FDA 


Adverse Drug Reaction 


04/06/98 


Letter to FDA 


Adverse Drug Reaction. 


04/10/98 


Letter to FDA 


Information Amendment: contains DRAB 
meeting (3/4/98) minutes and revised 1572 for 
Protocol Amendment: C97-010-04. Urquhart. 


04/1 7/08 




A r\ \ / r f=»T*c p» Tin i o" 1? <=» o r*^ \ cxyi 
rVUVCrbC J-/lUg ixCdUllOn 




.ueiier iroin pjja 


uoniains copies 01 ininuics irom pre-oo-iiNJ-^ 
meeting of May 13, 1997 and August 1, 1995 
meeting with FDA - Urquhart. (See our 3/23/98 
letter.j 




-better to rDA 


Adverse Drug Reaction. 


05/01/98 


Letter to FDA 


Adverse Drug Reaction. 


05/06/98 


Letter to FDA 


Adverse Drug Reaction. 


05/07/98 


Letter to FDA 


Adverse Drug Reaction. 


LO/ 1 J/70 


iniorrnauon /\menu.meni. 
Chem/Microbiology 


riviiv pacicage ior r^xio-ir'iN oaten ^^ennicdte oi 
Analysis, Specs, and HPSEC Chromatograms and 
SDS Page Photos) - Feldman 


05/20/98 


Information Amendment: 
Chem/Microbiology 


New Strength 300mg vial. 


05/26/98 


Letter to FDA 


Adverse Drug Reaction 


05/27/98 


Information Amendment: 
Clinical 


DRAB meeting (April 18, 1998) minutes. 




i^euer to rJ_^/\ 


/\averse urug iveacuon. 


06/02/98 


Letter to FDA 


Adverse Drug Reaction 


06/02/98 


Letter to FDA 


Adverse Drug Reaction. 


06/04/98 


Letter to FDA 


Adverse Drug Reaction. 



DOCUMENT 

JJA. 1 ML 


DOCUMENT 

TVPF 


SUBJECT 


o/C/nc /OO 


i^euer to rJJA 


/VQVciSc UlUg rvCaCLlOn 


uo/uy/yo 


T <=*tt<=»r- tr\ T7 A 
i^eiLci LO r VJr\ 


/\u.vcrac ±-/rug rvcdL/Lioii. 


HA/1 fl/QQ 


inciter to r u/\ 


/\LlVCloC JJlug rVCd,L/L1011. 


06/16/98 


Letter to FDA 


Adverse Drug Reaction. 


06/19/98 


Letter to FDA 


Adverse Drug Reaction. 


06/19/98 


Letter to FDA 


Adverse Drug Reaction. 


UO/ ZJ/70 


A/T^m r\ Xc\ lV/fc 1 f^c "H*om 
1V1CII10 LO IVId. VJllCo 1HJI11 

J. Gress (FDA) 


T-^ol 1nw/-i in on TTf=»nptiti c R T^f*Hiatrip annrnv^ 1 T^T^O 

1 U1IUW LIU vJl 1 i lUpuU LlO i—> 1 ^V_l Idll a^piU Vai ; J. IjVJ 

program and induction study — Giles. 


06/25/98 


Memo to P. Giles from 
W. Schwieterman/R. 
Lizambri (FDA) 


Comment on induction protocol (C/198-169) 
amendment for genotypes 2 and 3. 


06/25/98 


Letter to FDA 


Adverse Drug Reaction 


06/26/98 


Letter to FDA 


Minutes of the 7/1/97 and 7/18/97 teleconferences 
- Urquhart. 


06/26/98 


Memo to Ms. Giles from 
J. Gress (FDA) 


Follow-up on Hepatitis B approval, PEG program 
and induction study. 


06/26/98 


Information Amendment: 
Clinical 


Minutes of June 1998 DRAB - Urquhart. 


06/30/98 


Memo to J. Gress (FDA) 
from P. Giles 


Follow-up on Hepatitis B. Pediatric approval and 
teieconierence on lnauciion anu rizKj progrdinb. 


(\H f(\1 /QC 


j^etter to r d/\ 


/vQverse urug Jveaciion. 


07/07/98 


Letter to FDA 


Adverse Drug Reaction. 


07/16/98 


Letter to FDA 


Adverse Drug Reaction. 


07/23/98 


Letter to FDA 


Adverse Drug Reaction. 


08/04/98 


Letter to FDA 


Protocol Amendments: Change in Protocol and 
Two New Investigators. 


08/07/98 


Letter to FDA 


Protocol Amendments and New Investigator. 


08/13/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report. 


08/13/98 


Letter to FDA 


Request for minutes of teleconferences with FDA 
of July 18, & July 29, 1997. 




J-^CLLd 11 VJ111 r L/A 


A/fmntpQ of* tp1 f*p on flprpTi pf*q wntfi T^T') A of* Tiilv 1 8 

IVllllUlt/O ul L^ll/l/UlHWl Wll^V^O Willi 1 l//\ Ul J I4.1jf lOj 

& July 29, 1997. 


08/21/98 


Information Amendment: 
Chem/Microbiology 


FMR package including specifications and 
Certificate of Analysis, HPLC Chromatograms 
and SDS-Page Photos for Batch. Lawhon 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


08/21/98 


Letter to FDA 


Adverse Drug Reaction. 


08/28/98 


Letter to FDA 


Adverse Drug Reaction. 


09/15/98 


Adverse Drug Reaction/ 
Letter to FDA 


15 Day BB-IND Safety Report: Initial report for 
BB-IND 7173/ SCH 54031 


OQ/1 7/QR 


lIlXUIillaLlUIl /VIIICIIUIIICIII. 

Chem/Microbiology 


UVJVJ IHUg Vldl dllU. pidL/CUO lUIllIU.ld.llUJ.1 — J7 ClUIIldll. 


09/18/98 


Adverse Drug Reaction/ 

T off i=»r tn JIT} A 


15 Day BB-IND Safety Report: Initial for Sch 

j^UjI /I/O — /AJ-^IV XvCpUil 1 ypc 1 J 

Day BB-IND Safety Report. 


09/21/98 


Adverse Drug Reaction/ 

T ott^T* tr\ TIT} A 
i^eilcr lO rJJA 


15 Day BB-IND Safety Report: Initial for BB- 

T\m 7177 C^U «/in'?1 A F»T? ~Rp-r\c\r\ r V\rr\p- IS 

iinjj / 1 1 j - oui jfuj i — j\uis. i\.epori i ypc i j 
Day BB-IND Safety Report. 


09/24/98 


Adverse Drug Reaction/ 


15 Day BB-IND Safety Report - Follow-up - 

paiioi /vl^iv Jvepon lype. i j LJay DD-irs lj oaiciy 
Report. 


no/oc/QQ 
uy/zo/7o 


DTI> TXTT^ Annual T? emr\rt / 

DD-iiNU /vnnuai Jvepon/ 
Submitted for period: 
07/31/97-07/30/98 


DD TXTFi Annual T?^nrvr+ fnr Cr^Vi ^AO^I TTsJTi 

r5J3-ii>ij /\nnudi ivepon ior ocn j^+uji, -do-iini^ 
7173 -Urquhart. 


09/30/98 


Adverse Drug Reaction/ 
Letter to FDA 


Mannino ADR Report Type: 15 Day BB-IND 
Safety Report. 


09/30/98 


Letter to FDA 


Response to request for information - Statistical 
Analysis Plan for CI 197-0 10 


10/02/98 


Letter to FDA 


Information Amendment: Clinical. 


10/08/98 


Memo to V. Tyson- 
Medlock (FDA) from D. 
urqunair 


Teleconference to discuss the. Statistical Analysis 
Plan for the PEG study C/197-010. 


10/20/98 


Memo to V. Tyson- 
Medlock (FDA) from D. 
Urquhart 


Follow-up on 9/30/98 letter to FDA containing an 
explanation of Statistical Analysis Plan for 
ongoing study requested by Dr. Schweiterman 
\r ) — urqunan. 


10/26/98 


Memo to V. Tyson- 
ivieaiocK/u. urqunan 
from D. Urquhart/J. 
Gress (FDA) 


PEG-INTRON - FDA contact 10/27/98 


1 1/03/98 


Adverse Drug Reaction/ 
Letter to FDA 


Cobert ADR Report Type: 15 Day BB-IND 
Safety Report. 


1 1/03/98 


Adverse Drug Reaction/ 
Letter to FDA 


Cobert ADR Report Type: 15 Day BB-IND 
Safety Report. 


11/05/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


11/06/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


11/06/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


11/11/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


11/13/98 


Information Amendment: 
Chem/Microbiology 


FMR Package for PEG-IFN batch and Intron Lyo 
Batch 


12/02/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


12/07/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


12/08/98 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 15 Day BB-IND Safety 
Report 


01/05/99 


Memo to D. Urquhart 
from J. Tiwari (FDA) 


Follow-up on request for data to confirm 
modeling in in-treatment virology endpoints. 




TV/Tf»TTio tr\ T"^ T TrmiVi art 
IVlClllv/ HJ X-/. l^lCJUUlclI L 

from J. Tiwari (FDA) 


T7nl 1 n\x/_i in rpni 1 f^ct c tc\y H q t q c<=»tc \r\ ci innrtrt 

modeling of 24 week virology. 


01/27/99 


ivit'iinj iu v . ± youu 

Medlock (FDA) from J. 
Aoyagi 


T^ff*— RT A Tnf s Ptino r t*pnnf*Qt 

I It JJi_//\ lilt^t/ till £i iOUUvjl. 


02/22/99 


Information Amendment: 
Chem/Microbiology 


FMR Package for PEG-IFN batches and Intron 
solution for injection batch 


02/23/99 


Letter to FDA 


Meeting request for end of Phase III/Pre-BLA. 




J.V1CIIHJ IU V . X yoxJlL- 

Medlock (FDA) from J. 
Aoyagi 


x XJv_J 1VHJ1HJ LX1C1 ctpy 1 1 C J_> J_^.rA. lllCCllIlg, iCtjUCol. 


OVfH/QQ 


A ri t /'£^r*c £^ Turner T? f^ai^ti rw\ 1 

Letter to FDA 


A PiT? R#»r»nrt Tvnp* 1 S Flaw RR_rNTT> Q ^ f<=»t\/ 

Report 


OVOA/QQ 


T p>tt^r tr* PFi A 


Prp T A mpptitifT 1 1 t fVvt* PThIt A/T/"\ ti /~\t m ArQt*\\/ • 
1 I C - .D L^/A. IllCCllllg IcqilCoL 1UI 1 E/VJ IVlUlUJLIlCItipy , 

24 week in-treatment report (C/I97-010) and 48 
week safety summary (C/I97-010) enclosed. 


03/10/99 


AHvpr^p 1~jtiiq Rpfiptinn/ 

Letter to FDA 


ADR Renort Tvne* 1 S Dnv RR-TND *safetv 
Report 


03/11/99 


Memo to V. Tyson- 
Medlock (FDA) from 
J. Aoyagi 


Follow-up on meeting request (BB-IND #7173) 
and on response concerning PCR measurements 
(BB-IND #7572) 
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DOCUMENT 

n AT1T 


DOCUMENT 

TVPF 


SUBJECT 


03/12/99 


Memo to D. Urquhart 
from J. Gress 


J. Gress memo to Schweiterman/Weiss of FDA 
that SPRI sent the modeling data requested by 

llWoll LU V<llllld.lC 111C lll _ li CdllllClll GllU.p*JlI.ll ^bCllL 

to BB-IND 7572 PEG/Riba). 


03/12/99 


Memo to J. Gress/V. 
i yoon-ivicuiot/K yru/\j 
from D. Urquhart 


FDA contact on PEG/RIBA - BB-IND 7572 and 

pun Tntrnn — RFUTNTn 71 7^ 

r J_/VJ lllll UI1 — DDI IN LJ / 1 / J, 


OV1 9/QO 


A/T<=»tvi r\ tr~i \7ir , lr\f r P\/cr*n- 
1V1C111U IU V lKtJ\.y ljroUll 

Medlock (FDA) from 
Penny Giles 


T^nl 1 n i r\ nv\ vf*n i i F*<z.t ~Fc\v ni*f*-T%T A m^ptino' sinrl on 

X U11U W UU yJll l&UUt'Ol 1U1 LJ1 G DIjA 11 lt/t/llllti dllVJ. VJ11 

PEG/RIBA responses Re: 2 PCR measurements 




lnioirriaiiun /\incnuiTiciiL. 
Chem/Microbiology 


irivixv pdvjvdgc lux 11111 vjii mo /A. lice otjiuuuu utiidi 


03/24/99 


Memo to J. Aoyagi from 
v . i yson-ivieuiocK 01 
FDA 


End of Phase III conference call. 


04/15/99 


Memo to Vicky Tyson- 

ivieuiocK \r\jr±) irom 
Giles 


Follow-up on scheduling. 


04/16/99 


Memo to Vicky Tyson- 
Medlock (FDA) from 
Giles 


Follow-up on scheduling 1) a meeting on the 
Intron A label; 2) a teleconference on ECOG data; 
3) Hepatitis database and modeling. 


04/16/99 


Memo to Vicky Tyson- 
Medlock (FDA) from 

ones 


To follow-up on arranging a meeting (how the 
Intron A label could be improved) and two 

IC1CWU111C1 Clll/Cb \l\J Lllbl/Uaa ± LJr\ o ICLJUCol IU 

include ECOG data for the Melanoma indication; 
to discuss HCV modeling/in-treatment endpoint). 


OA/0 1 /QQ 


inioiTudiion /vmenumeriL 
Chem/Microbiology 


T7\/TT> r\c\r\rc\cjf* for PPH TFM Kat^ViRC R TO A -1 01 
Flvliv pd.CKd.gC IOl i -LLvJ-l-T IN □dlCllCb O-ly /\- 1 U i 

and 8-IQC-101 


04/22/99 


Memo to W. 

ocnwciieiiiidn \V LJr\ ) 

from P. Giles 


BLA for PEG-Intron. 


04/23/99 


Memo to W. 
ocnweiierman yru/\) 
from P. Giles 


PEG-Intron 


04/23/99 


Memo to Vicky Tyson- 

ivictiiu^iv yr Uf^j iium 

Giles 


Follow-up on scheduling. 


04/26/99 


Memo to Vicky Tyson- 
Medlock (FDA) from D. 
Urquhart 


SPRI attendees at 4/22/99 teleconference with 
FDA. 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


05/04/99 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 1 5 Day BB-IND Safety 
Report 


05/06/99 


Memo to D. Urquhart 
from A. Pilaro (FDA) 


Design issues - PEG. 


05/06/99 


Information Amendment: 
Chem/Microbiology 


Drug Product Attachments: Stability, Drug 
Product specifications, Drug Product Analytical 
Procedures, Drug Substance Attachments: 
v diiUaiion ouiiuTicirica/i;^roi(jL'Oib/i-/rug ouudidiicc 
Specification, Drug Substance Analytical Proc 


05/06/99 


Information Amendment: 
Chem/Microbiology 


FMR package for HAS free solution batch 8-IO/b- 
061 Drug Product Attachments: Drug Product 
Specifications, Certificate of Analysis/Test P 


05/07/99 


Memo to W. 
Schwieterman (FDA) 
from P. Giles 


Summary of 5/7/99 Teleconference; Purpose of 
call was to alert Dr. Schwieterman to the early IL- 
10 efficacy data in chronic hepatitis C. Also, 
obtain additional feedback regarding FDA;s 
dissatisfaction with the Intron A label. Also, 
inquire if they had further thoughts regarding our 
U-didDaoc ail ci mouciiiig lor ine cany wcck z-h- 
during treatment endpoint. 


05/10/99 


Memo to Richard 
Morrissey (FDA) from 
Rachael Steiner 


Summary of 5/10/99 Teleconference regarding the 
PEG repro monkey study commitment and study 
design. 


05/12/99 


Letter from FDA 


FDA minutes from April 22, 1999 teleconference. 


05/13/99 


Protocol Amendment 


Info. Amendments 


R/QQ 

\JD/ 1 0/77 


A /H t retire o Tith l cr LP ^ i ah / 

/\uverse i_-/rug xvedcuony 
Letter to FDA 


rVL/Jv rvcpon lypc 1 j UcLy 1313-lrN lJ odlciy 

Report 


05/27/99 


Memo to V. Tyson- 
iviecuocK yr\Ji\) irom sr. 
Giles/Steiner/Lamendola 


FDA/Schering working meeting to discuss the 
inxron j\ rs unci ways 10 iiidKc 11 more user 
friendly. 


AC/07/Q0 

yjj/Z //yy 


iviemo xo ru/\ rrom 
Steiner 


rjj/yjciicnng worKing meeting 10 aiscuss me 
Intron A PI and ways to make it more user 
friendly. 


05/27/99 


Letter to FDA 


Information Amendment, Protocol Amendment 
and New Investigator. 






\^uiiJ.ixmciLiuii ui icl-cijji \j i bciicti Li\j, \jyo 

previously submitted on 5/6/99 


06/01/99 


Memo to A. Pilaro 
(FDA) from D. Urquhart 


Fax to tox reviewer to obtain comments on design 
of (monkey) protocol (estrus effects and hormone 
levels). 
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DATE 


TYPE 


O %J DJILvv J. 


06/08/99 


Memo to D. Urquhart 
from V. Tyson-Medlock 


Discussion of pre-BLA meeting with FDA, CSO 
stated that office policy requires the submission of 

Ulf U11UUCL1 lidld IVJL llllo. 


06/08/99 


Letter to FDA 


Copy of NGI letter submitted to FDA to allow 
FDA to cross reference their applications (PLA) 

in cunnnrt nf RR-TNTH 71 1*\ anH 7^79 T pffpr waq 
111 oLippOl l Ul DD-11NJJ / 1 / D dllll ID I Z.. .L/C 11 CI Wdo 

also submitted to BB-IND 7572 on 6/8/99. 


uo/uo/ yy 


l^CllCl l\J ± LJr\ 


l^CllCi IKJ ICqUCbL IClCCtJlllCICllCC Willi IVllClldCl 

Fauntleroy of FDA who is in charge of electronic 
submissions at CBER. 


uo/ 1 D/yy 


iniornidiion /\ixienuiTicni 


riviiv j^dc-Kcige/ j_-TUg -ttouuci /\iidciiiTicTno./i_-'rug 
Product Specifications 


06/16/99 


Protocol Amendment: 

lllVCOllgdlUl 


Revision of 1572's and site personnel, also 

liiiuriiicu r lj r\. nidi rvdoiidci oicinci ia new cuiiidci 

person. 


06/18/99 


Memo to Rachael Steiner 
irom lvi. rduniiciroy 
(FDA) 


Cancellation of teleconference to discuss PEG 
DL^r\ electronic suumission. 


06/22/99 


Memo to Rachael Steiner 
11 uiii ivi. r duinicrruy 
(FDA) 


Preferred dates for teleconference on electronic 

x J_/V_T L->L^f\y iXLdll gUlU-dllCC Ull CICCll U111C 

submissions due out 7/99. 




ivienio 10 ivdcndci oieiner 
from M. Fauntlerroy 
(FDA) 


v^oniirrndiion 01 juiy y^ vyyy d r.wL. 
teleconference. 


06/28/99 


Information Amendment: 
Clinical/Letter to FDA 


Correction of site information - deletion of 
subinvestigator. 


OA/9Q/QQ 
UO/Z7/77 


l^eiLci IO rJJA 


iniorm rux\ 01 duminiaiidiive cuiiicdi noiuo un 
site C97-010-38 (Dr. Hoefs) by site's IRB. 


07/01/99 


Memo to D. Urquhart 


Verbal agreement from FDA that PEG will not 
receive d j\ir lor noi conidimng me cbirub 
cycle/hormone monkey study requested by FDA. 


07/01 /OQ 
u //u L/yy 


ivicmo lo Aimc iid.ro 
(FDA) from R. Steiner 


ivcqucbicu upcidLc on rus\ a proviuiiig uuuiiiiciiLa 
on 6/1/99 fax (protocol concept for monkey 
study). 


07/01/99 


Letter to FDA 


Hardcopy of 6/1/99 fax to Anne Pilaro sent - 
protocol concept for female cyno monkey study. 


07/02/99 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 1 5 Day BB-IND Safety 
Report 



nnn iivtfjvt 

\J KJ U It 1 JtL 1 1 A 

DATE 


TYPE 




07/08/99 


Letter to FDA 


Cross referencing BB-IND 7572, Serial 023 

W L/Ullldllli) U.^JVJ.dlC'll k3 V-/JT O L\Jl 1 > VJl a 1 V_/IV 

assay. 


07/09/99 


Memo to R. Steiner/P. 
vjiicb iTom lvi. Fd.unueroy 
(FDA) 


Summary of data submission requirements 

UIUVIUCU Via. C'llldll l\J OL'llCllllg 1HJ1I1 

M. Fauntleroy (FDA). 




ivicinu lu ivi. r dunucr uy 
(FDA) from R. Steiner 


J_j-Illall l/UHLa.llllll££ Hal Ul ol/iicilllg alLuiiUCCo iui 

the 7/9/99 electronic BLA submission 
teleconference. 


07/09/99 


Memo to M. Fauntleroy 
yr±j/\) irom rv. oicmcr 


Summary of 7/9/99 teleconference on electronic 

iccnpc fV"\r T^T^fr RT A ciiVityii ccirvn 
loo U to 1UI r JZsKJ _D.Lr.rY oUUllllooHJll. 


07/14/99 


Memo to Destry 
Sillivan/Tyson-Medlock 
yr ) irorn rvdcndci 
Steiner 


Messages for follow-up on pregnancy registry 
response and to request feedback on PEG monkey 
icrniiiy siuuy. 


07/16/99 


Information Amendment: 
Pharm/Tox/Letter to 
FDA 


Pre-clin reports 


07/19/99 


Letter to FDA 


CALA letter of understanding. 


07/21/99 


Memo to Rachael Steiner 
from Vicky Tyson- 
Medlock (FDA) 


V. Tyson-Medlock did not locate any comments 
from Dr. Pilaro regarding the PEG monkey study. 


07/21/99 


Memo to Giles/Steiner 
from Fleischer/Sillivan 


Low does not discussed within agency, pregnancy 
response looks goods, send letter of understanding 

1U1 pCLlldlllC dgl CClllCill, 1UUU CllCL/l I1U 

commitment letter on the way, PEG submissions 
and antiviral activity discussed. 


07/21/99 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 1 5 Day BB-IND Safety 
Report 


07/23/99 


Adverse Drug Reaction/ 
Letter to FDA 


ADR Report Type: 1 5 Day BB-IND Safety 
Report 


v // zo/yy 


i^eiier 10 r uj\ 


ivequesi ior revisions 10 moruvcy siuuy protocol 
concept (copy also faxed to Anne Pilaro). 


07/27/99 


Memo to Dr. 
Schwieterman (FDA) 
from Penny Giles 


PEG in HIV, PEG BLA feedback on logistics for 
the submission. No review yet of early Intron AE 
section draft. 


07/27/99 


Memo to Dr. 
Schwieterman (FDA) 
from Penny Giles 


We requested an end of Phase 1 meeting to 
discuss the use of PEG Intron A in HIV. We feel 
we need a meeting since we now have Phase 1/2 
results and wish to discuss a proposed pivotal 
program to register this for HIV treatment. 
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DOCUMENT 

IJ J-\. J. Hj 


DOCUMENT 
TVPF 

1 I IEi 


SUBJECT 


07/27/99 


Letter to FDA 


Response to CBER request to provide 

rpnlarpmpnt naapc \ p POirpptpH i*pfpi*pnrp ^TTj 1 

1 CIJ 1 dL^I Ill/Ill vJ acto l.C V^VJl 1 V_<V^ LV^U 1 V-'lV^l V^ilV^l> O X i_v . 

Chromatograms included in June 15, 1999 
amendment (Serial No. 104) 


08/02/99 


Letter to FDA 


Letter of understanding based on 4/22/99 telcon - 
tox, clinical, BLA content issues addressed. 


08/03/99 


Memo to R. Steiner from 
M. Fauntleroy (FDA) 


Statistical hardcopy is necessary for the archival 
copy even though it duplicates the clinical. 


08/03/99 


Adverse Drug Reaction 
Letter to FDA 


ADR Report Type: 1 5 Day BB-IND Safety 
Report 


OR /OA/00 


iviCIIlU IU 1 llal LI 

(FDA) from R. Steiner 


f" ,, \ r r\rf""^ mnnVpv ctnHv tp1pf*onfpT*pnpp epf lin for 

August 6, 1999. 


OR/O^/00 


iviciliu IU /vlxxxc niaiu 

(FDA) from Rachael 
Steiner 


T7o y to Annp Pilafo rnntaitiirio liQt of fjttpnHpPQ fot* 

the August 6, 1999 10:30 A.M. teleconference on 
the CYNO monkey study. 




IViemo lO x^llaru/ kjCiaUlall 

(FDA) from Schering 


T^in ci 1 1 7P cti i H \/ Hpcioti fot* tov i 1 \mo mnriK pv cti 1 H \/ * 

J7 XXXdXXZ^C olUU.y UCoXgXX LKJL HJ A vyilU XlUJlJJVCy oLULiy 5 

access PEG's effects on hormone/estrus cycles. 


08/10/99 


Information Amendment: 

r^Hnir'al/T pffpr to T^Fl A 
l^liniCdl/ljCllcr LO JrJ_^/\ 


Protocol Amendment: New Investigator Updated 

TTi t\ nnnnn^l in\/pcti crcktrw citp r*on*Pf*tion tot 
ID, 11CW UX XXXI>XL?<1X IXXVColX^dLVJX, oXIC C^lUJll l\JL 

09. 


08/24/99 


Letter to FDA 


Letter of cross reference to BB-IND 7572, Serial 

l\To cniSmiQcion of TsJf~iT T^f^T? nccav 

information. 


091/0 VOQ 
vjo/z D/yy 


ivicxxxu iu v . lyouxx- 

Medlock (FDA) from R. 
Steiner 


T?ponpctprl i n form n ti on on Ancnict 0 1 OQQ 

submission - no ISS/ISE, one large pivotal trial. 


OR/1 1 /QQ 

uo/ j i/yy 


iniorniaiioii /\xxxexiuiiicxxi. 
Chem/Microbiology 


X? <^rri 1 1 citAn/ m 1 1 H on^p mpptino i*pnnpct nine POniPQ 
JVCeiLlXcHUX y gLiXUdXXL/C XllCCllIlg, ICi^LlCol LJIUo VvVJjJICo 

(13) at CMC briefing document. 


09/01/99 


Memo to M. Fauntlerroy 

/pPl A i from T? Cf^inFT 

yr LJr\ ) irom rv. kjicxxicx 


Discussion with M. Fauntleroy on procedure for 

odlXXXg Lip cL ICL/XXXXXL/dX XXICCLlllg aLUA K^tXld U.G11XU 

issues. 


09/01/99 


Memo to M. Fauntlerroy 
(FDA) from Rachael 
Steiner 


Discussion with M. Fauntleroy on procedure for 
setting up a technical meeting and cala demo 
issues. 


09/01/99 


Letter to FDA 


Request for pediatric studies deferral. 


09/09/99 


Letter to FDA 


Request for review of proprietary name: PEG- 
Intron 


09/13/99 


Information Amendment: 
Clinical 


Information Amendments/Protocol Amendments 


09/14/99 


Letter to FDA 


Request an agenda for pre-BLA meeting. 
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n O r^T TTVTTT NT 

DATE 


TYPE 


i3 U 13 J lLv_^ J. 


09/17/99 


Memo to R. Steiner from 
(FDA) 


Schering needs to provide 72 week primary 

pnHnnint Hat;} tiihlpQ in tVip hnpftnp hnnV "in nrHpr 

^llULJUllll vidld IdLHt/O 111 tilt/ Ul IVllllg Wlv 111 

to have the meeting. 


09/17/99 


Memo to R. Steiner from 

v , i y ovjii - xvj.cLinjdv 

(FDA) 


Discussion on what 72 week data would be 

nrr*\/iHf*H in hripfina Hr»r*V ^Iphprincr QtafpH Vpv 

Ul \J V 1VJ.CVJ 111 Ul it/illlti lllc^ OlClL^U JVC- 

efficacy and safety tables. 




1V1CII1U LU XvaUI ldCl OICIIICI 

from V. Tyson-Medlock 
(FDA) 


Qr*V»pHn liner nf* nrp-RT A mppfincj for 1 1 I*") /QQ frnm 
OdlCUUlIIlg \JY jJI C D-LA IllCCllllg LSJL I If 1HJ111 

12:30 - 2:00 P.M. and request for update on 
request for pediatric deferral. 


00/9 1 /00 


RR-TNTH Annual Rpnnrt 

DD UNI/ r\ll±L\JicLl l\.C|JUI I 

to FDA 


T> P f Qprial XTn 070 and 097 for PMC Changes 
Submitted for period 7/31/98 to 7/30/99. 


09/24/99 


Memo To: P. Giles 
From: W. Schwieterman 
(FDA) 


Clarification of Request for 2 Page Summary of 
Pivotal PEG Hepatitis Trial and Follow Up on the 
Response for Intron A Phase IV Commitments. 


09/24/99 


Letter from FDA 


Comments on Monkey Repro Study. 


00/97/00 
\jyj nyy 


1V1CIIHJ 1U. 

W. Schwieterman (FDA) 
From: Penny Giles 


Pn'maru T^ffi cncw PnHnnint T")ata T^mviHpH 

X L ILilcLL y LliLllKsa.Ksy J_/HL1|JVJ1111 LJcLvcL ± L\J V 1 Lit LI do 

Requested Via Fax. 


09/27/99 


Letter from FDA 


Meeting Announcement for Pre-BLA - 1 1/2/99, 
12:30 - 2 P.M. - Includes List of Attendees. 


09/28/99 


Letter to FDA 


Letter of Cross Reference - Dr. Afdahl. 


OQ/9Q/QQ 
\jyi z.yiyy 


Agatha Trt * T? or» Vi q ^=»1 

Steiner From: V. Tyson- 
Medlock (FDA) 


Pnnfirrrmti nn XFn vpmKpr 0 1 QQQ TV/fpptinCT "frnrn 
V^/UllllilllclllUll Ul INU VCII1UCI Z,, LsZsZs IVXCCllllg 11U111 

12:30 - 2:00 P.M. and 20 Copies of Pre-BLA 
Briefing Book. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 


10/01/99 


Adverse Drug Reaction/ 
Letter to FDA 


Clinical ADR Report Type: 15 Day BB-IND 
Safety Report. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


1 U/ U4/ 77 


T *»tt/»t- t/-\ T7T^ A 
i^eilGl lO r LJr\ 


PAT A Dpmn fTi PtywiHpH tn Aopnpv fWr PPfT 

Electronic Submission. 


10/07/99 


Memo To: Janet Gress 
{r u/\ ) pro in. rvdcndci 
Steiner 


Fax to Janet Gress - PEG Primary Endpoint 

HIIlCdL-y IdOlClb. 


10/13/99 


Memo To: R. Steiner 
rrom. v. i yson-ivieQiocK 
(FDA) 


Briefing Books have been distributed as well as 
me -electronic oUDimssion L/eino. 


i n/i ^/qq 
iu/ 1 D/yy 


jviemo 10. xv. oiciner 
From: S. Sickafuse 
(FDA) 


T? A/Til 1 pot T/"\T" TnTATTYlotl All f"\n Tt*l1"TV , l Tl T Qr\£»l r< / = *\f~l f^Wf 

ivequesi lur iniormdiion on iniron j_^duci rvcvicw. 


lu/zz/yy 


i^euer to rLJj\ 


ivionKcy oiuuy i^esign jvesponse 10 y/ z.H/yy inciter 
from FDA. 


10/25/99 


Memo To: Dr. Earl Dye 
rrom. jjr. uiane z>ezza 
(FDA) 


Pre-BLA Meeting Minutes on CMC Issue 

(\ Ci/0C\/OO\ 
\l\Jl Z.\)/yy ), 


10/27/99 


Memo To: Rachael 

Steiner From: 

M. Fauntleroy (FDA) 


M. Fauntleroy requested teleconference with 
Schering to Discuss Electronic Demo Provided; 
Scheduled for 11/1/99. 


10/28/99 


Memo To: R. Steiner 
From: V. Tyson-Medlock 
(FDA) 


Small Revision to Label Incorporating Rebetron 
References Requested; Indent Pregnancy 
Category X Statement and Revise Slightly: No 
runner iniormaiion iNeeacQ ior rTc-r>±^/\ 
Meeting. 


1 n/OQ/QQ 

iu/zy/yy 


iviemo 10. rv. oieiner 
From: S. Sickafuse 
(FDA) 


upciaie on iniron -LrdDei iveview ivevibcu ds> r^cr 
the Agency's Request. 


1 1 /m /qq 


iviemo io. ivi. j^duniieroy 
(FDA) From: R. Steiner 


T 1 ct r\T ' \ *ol /"\T"1 tV^T*/^»"M r* A A ttar>/l oaf TY"\1* 11/1 /QQ 

ijisi oi i eieconierenuc /\iicnucca ior 1 1/ i/yy 
Electronic Submission Teleconference. 


11/01/99 


Memo To: Rachael 
oieiner rrom. ivncnaei 
Fauntleroy (FDA) 


Teleconference to Dismiss Issues with PEG 
xjiecironic ouomission uenio .rroviueu 10 /\gciivy. 


1 1 /AO /QQ 

i i/vz/yy 


Memo To: Dr. Joe 
Bekisz (FDA) From: 
Stuart Feldman 


roiiow-up io rTQ-r>L^j\ i cieconierencc ive. 
Endotoxin Levels in PEG-IFN Drug Substance. 


1 1 /09/QO 


1V1C11HJ 


Monotherapy. 


1 1/05/99 


Memo To: FDA 
Document Office From: 
Rachael Steiner 


User Fee Assigned for PEG-BLA. 
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1 1/05/99 


Memo To: V. Tyson- 

A/TfvUorV fFFjA^ From- 

R. Steiner 


Items Needed for BLA Submission and 

Pnri firm uti on on ^tatc FiIrc T? pniiPQtf^H ( ^pnH to 
V_/\JllllllllClll<Jll VJ11 OLdLo IT llCo IVCV-JUC'lSLC'U \^OCl liJ. HJ 

BB-IND and Desk Copy for Tiwari). 


1 1 /09/99 


lV/Tf*mo Tn * R^pHaf*1 

ivit/l ll\J 1 \J . ivaLnawi 

Steiner From: A. Pilaro 
(FDA) 


Tplpr'onfprPTif'P cw\ rvnn monlf^v QtiiHv nn loncrpr 

needed, Schering's 10/22/99 response to FDA 
stating only hematology to be done is correct. 


1 1 /OQ/OQ 
li/ 


T etter to FD A 


^tuti Qtipul rpnnrt Hut;* nnH nrn q>vaxy\ <v rpniiPQtf^H *\\ 
oidLioiiv-'Cii i tuui i 5 uaia aiiu uiugi tuiio i tuuvoivu at 

pre-BLA meeting; desk copy to Dr. Tiwari. 


11/17/99 


Letter to FDA 


Demo case report form and scanned document. 

QpliAnno'c r\Joi/ 1 1 QQQ t p» 1 p» r» r\ n lie r x~\c f* mp^tinQ 

oC'iiciiii& o nuv. i, Lyyy icici/Uiiiciciii/C iiicciiii^ 

minutes. 


11/18/99 


Information Amendment: 

i^nciii/ iviii^i u uiunjgy 


FMR package - 600 |ig vial, drug product 

dtttir*Vim pntc Hnifr V\ q fr»V» nnrnhprc itifnrrnatinn 
ClLlClVlllllCllld, vll Uii UclLL/11 llUllllUCl o, ilix\JlHl<XllKJLL 

amendments/protocol amendments. 


1 1 /1 O/QO 
11/ yz7 


IV/T^m o ""To* 1? q r*Vi q f^l 

Steiner From: William 
Schwieterman/FDA 


_L dt/^VJlllCI CllWC lllCt'Llll^ llllliULV^O. 


11/22/99 


Information Amendment: 
Clinical 


Updated 1572 and removal of subinvestigator for 
site C97-010-15. 


1 1 /94/QQ 


T f^tfpr to FF) A 


OdlllL/lC X~slCl/llVjIlll/ J/iO 11 dllojJVJl I lllCo dllLi LMdlliV 

CRF; desk copy to M. Fauntleroy. 


1 1/29/99 


Memo To: Rachael 

^It^in^t* From* 

OLClllCl .T1LHH. 

M. Fauntleroy (FDA) 


BLA submission of electronic information. 


1 1/29/99 


Memo To: Ms. Steiner 

Ft**-\m • \/to Ta;oati 
r'lUIIl. IVlo. i y&vjii- 

Medlock (FDA) 


BLA submission logistics. 


1 1 /9Q/QQ 


T piffpir to FF> A 


QpVipnnor'o mpptinfT irnniitpc "prom \Fn\7PtrinPr / 
LjLTlCllil£3 a IllCCllllg llllliUlCo 11U111 1N*JVC111UC1 

1999 pre-BLA meeting and statistical history 
submitted. 


11/30/99 


Memo To: Penny Giles 

Tnmm * T Tn'rp\/ ( l-T 1 ^ A ^ 

jTiuiii. j. r icy yr urxj 


Electronic BLA submission - no restrictions on 

ti miner 
llllllllg. 


12/01/99 


Letter to FDA 


Statistical summary document for Intron 
mnnntheranv RFRFTRON and PFG' RB-TND 
and desk copies to Tiwari, Schwieterman and 
Gress. 


12/02/99 


Letter from FDA 


FDA official meeting minutes from the 
November 2, 1999 pre-BLA meeting. 
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nnn Tivn? ivt 
TYPE 




12/03/99 


Memo To: 

W. ocnwieici 1 11 all yrUf\) 

From: P. Giles 


Statistical modeling with week 24 virologic 

CIllipUlllL. 


1 9/OVQQ 


1V1C111U 1 \J . 

W. Schwieterman (FDA) 
From: P. Giles 


^tatictif*a1 moHplincy witH wppV 94 virnlnoip 

k3 LatloLl^dl lllUUwllllg Willi Wtt\ V 11 VJIW^IV-/ 

endpoint. 


1 9/(WQQ 


lniOITIlallUIl /MI1CI1U.II1CI1L. 

Clinical 


TTnHsitpH 1 S79 5 q t^t*n \ziHf*H itrfW JimpnHmpritQ/ 

^jpUdlCLl 1 J / Z. O piUVlClCU. 111IU. dllldHJ-lllClllo/ 

protocol amendments. 


1 9/OQ/QQ 
Lz,f\jy/yy 




Prncc rf^i^f^vf^r^ c f» 1 f^f-tf^r to T^T^-T\TTi 7^79 mntilfpv 

V_/lUoS IClCICll^C 1CILC1 IU Xj J_> liN J_V 1 O 1 llHJlli^.C/jr 

toxicology studies (serial no. 042) pre-clin 
reports: P-6671, P-6752. 


1 9/1 VQQ 
yz.iv D/yy 


inciter 11 Dill r LJ r\. 


V^J_>1_/1V 11 loll UVUUllo LKJl dUUllll&OlUll Ul Idlgt/ HCdlOt' 

and BB-IND applications. 


12/13/99 


Memo To: Rachael 

oiemer irrom. 

M. Fauntleroy (FDA) 


BLA submission of electronic statistics 
lniurrnaLion. 


12/13/99 


Memo To: Jules Meisler 
(FDA) From: Rachael 
o leincr 


BLA submission logistics with document room 
receipt. 


12/14/99 


Memo To: P. Giles 
From: V. Tyson-Medlock 
(FDA) 


Send copy of Intron phase IV commitment 
submission. Scheduling of the teleconference to 
discuss modeling. Submission of corrections to 
rTc-DjL>f\ ininuics. 


12/14/99 


Memo To: P. Giles 

Frorri. v. i ybon-ivieuiocK 
(FDA) 


Send copy of Intron phase IV commitment 

cnKmiooirtn ^r , V^p»Hiilit~»rr r\-F tlnp tp1prT\n"FpT"Pnr*P tr\ 
&UL>llll3olL/Il. OlsllCUUllllg Ul L11C IClCUVJlllCl C11CC LVJ 

discuss modeling. Submission of corrections to 
Pre-BLA minutes. 


19/1 A/QQ 
1Z/ lO/yy 


i^euer to ru/\ 


jraX wiin dl/\ i vjv^ iui agency o review ailU. 
possible request for additional hard copies. 


12/16/99 


Memo To: V. Tyson- 

IVieQIOCK yriJP^) rrom. 

Rachael Steiner 


Let FDA know TOC faxed and to see if any 
aQQiiionai narQcopics win ue necticu.. 


12/17/99 


Letter to FDA 


Fax to Dr. Tiwari with tables of combined endpt., 
r^v^xv anu /vb i response at ircdimeni weeK ^h-, cnu 
of treatment and at end of follow up. 


12/17/99 


Memo To: P. Giles 

ir^iuiii. i-Ji . iiwaii/ 

Dr. Schwieterman (FDA) 


Discussion of stat model - PEG Intron. 


12/20/99 


Memo To: Jules Meisler 
(FDA) From: Rachael 
Steiner 


BLA submission logistics with document. 
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DOCTJMFNT 
DATE 


TYPE 


SUBJECT 


12/20/99 


Memo To: R. Steiner 

I7KJII1. O. OvllWlClClllla.il 

(FDA) 


Requested REBETRON information for response 

tirinr tn t^lpponfpfPTif'f* on mnHplmo" 

acceptance. 


12/20/99 


Memo To: Rachael 

OLC111C1 J. Ivjlll. ^LllllC 

Pilaro (FDA) 


Request for P-6671 and P-6752 PEG/RIB A 

mnnVpv tr*v stnHv r>rotor*o1 ^ 


12/21/99 


Letter to FDA 


Provided via fax tables containing the Rebetron 

pf*fir'af*\/ Hata with saHorniins iHpntifipH hip"h 

blllUawy KJLcLLCL Willi oaUUlUUUo IViVllllllvU 

viral load, low viral load, cirrhosis, and genotype. 


12/21/99 


Memo To: Steiner/Heft/ 
Ling From: Dr. J. Tiwari 
(FDA) 


Discussion on the statistical modeling predictions. 


12/21/99 


Memo To: Rachael 
Steiner From: Dr. J. 
Tiwari (FDA) 


CBER statistician requested confirmation he had 
received all documentation and wanted to know 
why data published in New England Journal of 

A/TpH ArtirOp wnc Hiffprpnt than A/ToHplincr fTmirnal 

i\i Hl^lC W do Lll.Ll-t'l t'llL 111 till J.VJAJUt'llllc^ ^juuiuai 

Article Patient Subset of Database). 


1 9/99/OQ 


ivicniu iu. v iL/ivy i youn- 

Medlock (FDA) From: 
Rachael Steiner 


Alprt acrpnp"\/ that thp T^T^Cr RT A iq on thp wav 

.TYlCi I dsiCll^y 11 la. 1 11 1C iDVJ DJj/v 1& vJll 11 1C W Clj . 


12/23/99 


Letter to FDA 


Request for revisions to FDA's official meeting 
minutes of November 2, 1999 pre-BLA meeting. 


1 9/9 V00 


A H\?pt*cp Tinier 1? Pdr*ti nn / 

A-UvcioC i/i rvcd.L/iiLiiiy 

Letter to FDA 


Pliniral ADR renrvrt tvnp' 1 S Hav RR-TND safetv 

V^llllllsdl rVL/lV I t/L/VJl I IV Ut. 1 ~J SACLj UU -LI > J-V aClXWUj^ 

Report. 


01/04/00 


Memo To: 
From: Dr. P. Giles 


Discussion on the statistical modeling predictions. 

^p , hpHii1ino' tplpponfprpnpp 

kjC'llCU.UlHlg> ICIC^UlllClClHi/C. 


01/04/00 


Memo To: 

l_yl . ociiwicicilllctll \r±Jr\.) 

From: Dr. Giles 


Discussion on the statistical modeling predictions. 




IV1C11HJ 1U. XvdCllctCl 

Steiner From: V. Tyson- 
Medlock (FDA) 


Dl^rV llLUHUCi dool^lllllClll, 1/7 ItOO. 


01/06/00 


Information Amendment: 
Clinical 


New subinvestigator at site C97-010-15 info, 
amendments/protocol amendments. 


01/07/00 

\J L / \J ft \J\J 


T ptfpr rn FDA 


TTvS nlarts for statistical heln and transfer of 
obligations to Lark. 


01/21/00 


Information Amendment: 
Chem/Microbiology/ 
Letter to FDA 


FMR package (certificate of analysis ("C of A"); 
specs; chromatograms and gel photos). 



13709J 



-19- 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


01/24/00 


Information Amendment: 
Pharm/Tox 


Mouse micronucleus in PEG report, information 
amendments/protocol amendments. 


cp/i ft/on 


llllUllllcLUUll .rVHlCllUlilClll. 

Chem/Microbiology 


X ivxxv U dcivcitic . iiyiiit auu^iiiii&iiio vjx 

A, Drug Batch Nos.) 


02/17/00 


Information Amendment: 
Clinical 


Updated site information location and sub- 

in\/pcti cj cxx r\v i ti fr\ cx m p^ti H tn f^fi tc 1 tt\y r\t r\c c\\ 
111 VCollgctLUi 1111VJ. dlllCllLllliCllLo/ JJICJUJ^LH 

amendments. 


03/16/00 


Information Amendment: 
Pharm/Tox/Letter to 

PDA 


Amended tox report on PEG/pre-clin reports. 


04/07/00 


Letter to FDA 


Cross reference letter for Ronald Bukowski, M.D. 

frvr ctuHv ^ntitl^H "A PViacf* T Trial nf PFH Tntrnn 
1U1 olULly CIILILICLI r\. -TlldoC X Xlltll Ul riiVJ xiilivjn 

And IL-2 In Patients With Metastatic Renal Cell 
Carcinoma". 


HA/1 9/fiO 


inxOITIla.ll(JIl /VlIlCIKllIlCIll. 

Chem/Microbiology 


T7A/TT? Hr\r*iii*v*i^T*it hqpVq erf* ~fr\r \/Qvir\iic T^T-? i-t— TntTon 
PIVIXV UUl/lllllClll pdWlVCtgC 1UI VtliUJUD I JL/VJ lllLlVJll 

batches; info, amendments/protocol amendments. 


04/18/00 


Memo To: Rachael 

Qfpinpr From* 
o lciiici r i uxii . 

L. Marzella (FDA) 


Request for pediatric information for 


04/21/00 


Information Amendment: 
Clinical 


REBETRON pediatric information; interferon 
P00-018 CSR (week 12) information 

orvt pnrlrri ^ritc /r\rr\t nrr\] qtti PnHtn pntc 
dlllClllXlllClllo/ yJl \jLkj\s\JI dlllClliXlllCllLo. 


04/24/00 


Memo To: 
w . ocnwiciciiiiaii/ 
M. Thornton (FDA) 
From: Penny Giles 


Investigator initiated studies (GISH); European 

UDn f nr PFH anH TJrR A 
nrvu 101 rijVj diivj ivxxj^v. 


4/26/00 


Letter to FDA 


Cross reference letter for Dr. Zeev Estrov and 
Dr. Francis Giles. 




i^euer to ru/\ 


V^fUbo ICXCXCllL/C ICllCl HJ1 LJY . JVdZ.CllC JVUIZJ-U^/JV. 


05/02/00 


Memo To: 

w. oCiiwicicriiid.il ^X i l_J/\^ 

From: P. Giles 


PEGH-RIB A data release, provide 24-week report 

iu r J_y/i, iicctiio up uii iduciiiig cuiiciiiiiiiciii ivji x i— -vj 

monotherapy, reported delay in revision to Intron 
A label. 


05/02/00 


Protocol Amendment: 
New Protocol. 


Clinical info, amendments/protocol amendments - 
new protocol. 


05/03/00 


Letter to FDA 


Cross reference letter for Gary Schiller, MD. 


05/04/00 


Letter to FDA 


FMR document package for Intron drug batch 
numbers. 
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DATE 


TYPE 


CT TT> TT? C^T 
O U D«J ML \^ L 


\)D/ 10/ uu 


rrotocoi /amendment. 
New Protocol/New 
Investigator 


niiects 01 mumpie-dose 1 r^o- iniron on tne 
activity of drug metabolizing enzymes in healthy 
volunteers". 


05/23/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


05/23/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


05/25/00 


Information Amendment: 
Chem/Microbiology 


FMR package drug product attachments, drug 
batch numbers. 


05/25/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


05/25/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


05/26/00 


Information Amendment: 
Chem/Microbiology 


Changes to manufacturing processes for drug 
product including addition of a pre-filtration step 
(0.45 Jim filter) prior to final sterile filtrations 
deletion 01 saiety test in arug product 
specifications. 


05/30/00 


Letter to FDA 


Fax list of teleconference attendees for the 

^/^H/nn Tn*7^ctirratrvr Initiator! Q+iirh/ f"TT^ ,v ^ 

j/jU/uu investigator initiated otudy ^ 110 ) 
discussion. 




iviemo 10. ivacnaei 
Steiner From: 
Schwieterman (FDA) 


i eieconierence to uibcuss inc r^.cvj and rii\j- 
RIBA IIS. 


05/30/00 


Adverse Drug Reaction/ 
.uetter to ri/A 


ADR report type: 15 day BB-IND safety report. 


A/C/A1 /A A 


Information Amendment: 
Clinical 

Protocol Amendment: 
Change in Protocol 


representative laoenng and protocol amendmeni 
#1, P01-504 (one volume). 


06/09/00 


Letter to FDA 


Cross reference letter for Joseph Clark, MD. 


06/12/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


06/12/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


UO/ 1 j/UU 


miormaiion /\nicnQirieni. 
Chem/Microbiology 


T?*»"wio£»H T— 1 r*Vif*r\m atr\ err am o qc npr f^T^Tnl? 
XvCVlbCU n.ruCL' L/IUUIIlciL*JglcU.Il& do pel V^XJ-C/JX 

request - drug batch numbers. 


06/16/00 


Letter to FDA 


Comparison of Roche PEGASYS to REBETRON 
for treatment of cirrhotics — priority review 
should not be grated. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


06/21/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


6/22/00 


Information Amendment: 
Pharm/Tox 


PEG repro study - two volumes - pre-clin reports. 


06/23/00 


Letter to FDA 


Cross reference letter for Dr. Lewis. 


06/28/00 


Protocol Amendment: 
Change in Protocol 


Information amendments/protocol amendments - 
change in protocol. 


07/1 1/00 


Information Amendment: 
Clinical 


C/197-010 PPK report 0068050. 


07/1 4/flfl 


inionn d n o n /vin enuxci en i . 
Chem/Microbiology 


T7A./TT? noAlraorp "fXt* V\ q f r» V\ 0_Tr~YP^_ 1 C\ 1 Hnior trrr\Hnr*t 

nVJJV pdl/lldgC 1U1 UdlOIl \J 1\JD L\J I — ui piuuuti 

attachments - drug batch numbers. 


07/1 c/nn 


1V1CII1U 1 U . Iv. O IClilCi 

From: Dr. Schwieterman 
(FDA) 


T)1h m /^\rir\tVi Ai*Qn\/ r^^Hi Qtnrc t f*] f*r* r^T~\ "fipf^n r*F* 
XT CiKJ II 1CI dUV pCLUdLllL/O LC1CUVJI11C1C11L/C 


07/21/00 


Letter to FDA 


SAE at PN HOEF's site discovered after study 
completion. 


OS/1 S/OO 


T p>ftf*r tr\ A 
J-jCHCI LO ± LJ r\. 


l^CllCI Ul CIUoo 1C1C1CI1CC lUI 111C LLlVlolUIl Ul 

AIDS/PATCG. 


UO/ 1 O/UU 




.L/dld db U-CaJv t/OpiCo IOI ICVlCWCIo Ol LI1C JJCUldLllls 

HIV trial under BB-IND 9197 (non-Schering), 
018 week 12 report, CSR for 197-078. 


08/23/00 


Protocol Amendment: 
New Investigator 


Information amendments/protocol amendments - 
4 new investigators. 


08/28/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


Uo/ Ju/UU 




T7qv tr\ Atritci (^\ ' r\r*iy~\ r\r AAtitcuninfi i*\t*f :k r , lTnir*5i1 to v 
r d A LU /AJllld V-/ V^OllllOI ^UllLdllllllg |J1 CUlllllL/dl IUA. 

information for PEG-Intron. 


08/31/00 


Memo To: Penny Giles 
rrom. riona iviingion/ 
W. Schwieterman (FDA) 


Scheduling teleconference for large IIS study for 
r^no-iniron pius iviDdVirin m ndiveb. 


09/01/00 


Memo To: Penny Giles 
rrom. nona iviingioii/ 
W. Schwieterman (FDA) 


Scheduling teleconference for large IIS study for 
rcu-iniron pius iviDdVirin in ndives. 


09/06/00 


Memo To: Fiona 

Avlin cm r\1 1 ( In' 1 ^ A ^ T-^f^m * 

Penny Giles 


Scheduling teleconference for large IIS study for 

T^T^fr-Tntron r>1 i 1 q Rihavmri in nmvp<; 

X J— fV_J J.11LI KJLl Lslllo XVlUdVlllll 111 UulVVd. 


09/07/00 


Memo To: Rachael 
Steiner From: Janet 
Gress (FDA) 


FDA teleconference on the large IIS study - 
Jacobson and Brown also present. 
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DATE 


TYPE 


SIIRTEfT 


09/18/00 


Memo To: Rachael 
Steiner From: V. Tyson- 


Agency follow-up on pediatric proposal for PEG 
monotherapy. 


09/18/00 


Memo To: R. Steiner 

In mm* T IVrnr-zplla rFT^A^ 
num. ivictiZiCiid yr i-sr\) 


Agency follow-up on PEG simplified dosing 

vf* crff^cQ m~\t\ ori q 1 \/ci c rpni i f^ct tVm* TntT*r\Ti in rlrM*m Jiti r*n 

I Ceil CoblUIl cLlLaiy oId, lCL[LiCoL LKJL UllLKJll HlxKJL llldLlUll 

on hypotension and confirmation of the IL-10 
teleconference. 


09/18/00 


BB-IND Annual Report 
07/31/99-07/30/00 


PEG Intron IB (8/00), study updates and 
preclinical data included. 


09/26/00 


Information Amendment: 
Chem/Microbiology 


FMR package - drug batch numbers. 


09/28/00 


Information Amendment: 
Chem/Microbiology 


FMR package - drug batch numbers. 


09/29/00 


Letter to FDA 


Corrected table of contents page for BB-IND 
amendment, serial no. 206. 


1 1/02/00 


Protocol Amendment: 
New Investigator 


Information amendments/protocol amendments - 
3 new investigators. 


1 1/08/00 


Letter to FDA 


Notify FDA of change of contact of information. 


11/10/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


11/21/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


11/22/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


12/04/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


12/06/00 


Adverse Drug Reaction/ 
Letter to FDA 


ADR report type: 15 day BB-IND safety report. 


12/12/00 


Letter to FDA 


Protocol amendment: new investigator. 
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EXHIBIT XI 



Chronology of Regulatory Activities undertaken by Schering to support PEG-INTRON 
(Peginterferon alfa -2b) Powder for Injection BLA #99 1488 



DATE 


TYPE 




12/22/99 


Letter to FDA 


Original BLA Submission 


12/22/99 


Letter to FDA 


User Fee Payment For PEG BLA 


1/06/00 


Letter from FDA 


Assignment of BLA #99-1488 


1/14/00 


Memo to Stuart 
Feldman from Ms. 
Debbie Trout (FDA) 


License Status of PEG-INTRON Manufacturing 
Facilities. 


1/18/00 


Memo to Stuart 
Feldman from Debbie 
I rout (FDA) 


Request for Peg-Intron Production Schedule 
through July 2000. 


1/20/00 


Memo to Ms. Debbie 
Trout (FDA) from Dr. 
Stuart Feldman 


Production Schedule for Peg-Intron Drug 
Substance and Drug Product through July 2000. 


2/04/00 


Letter to FDA 


Pediatric Proposal-Waiver Peg Memo Sudies, Do 
PEG and RIBA Only. 


2/07/00 


Memo to V. Tyson- 
Medlock (FDA) from R. 
Steiner 


Standard 10 month review given to BLA; no 
refusal to file issues. 


2/09/00 


Memo to R. Steiner 
from Tyson - 
Medlock/Pilaro (FDA) 


Agency requested approximate time of delivery for 
the Peg Monkey Study Report-June target. 


2/14/00 


Letter to FDA 


4-Month safety update content proposal. 


2/16/00 


Letter from FDA 


Peg application is acceptable for filing. 


2/18/00 


Memo to Rachael 
Steiner from Tyson- 
Medlock (FDA) 


Peg-Intron name approved, letter stating 
application is acceptable for filing is on the way 


2/24/00 


Memo to V. Tyson- 
Medlock (FDA) from 
Rachael Steiner 


Requested update on review of the 4 month safety 
update. 


3/10/00 


Memo to Rachael 
Steiner from Vicky 
Tyson-Medlock (FDA) 


4-Month Safety Update Proposal still pending. 
Agency plans to respond by 3/17/00 or O.K. to go 
as presented. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


3/13/00 


Memo to Ms. Debbie 
Trout (FDA) from 
Stuart Feldman 


Revised Production Schedule for Peg-Intron (Drug 
Substance/Drug Product) 


3/17/00 


Memo to Rachael 
Steiner from Vicki 
Tyson -Medlock (FDA) 


Only Ms. Gress responded to Schering's Proposal 
for 4-month safety update. She stated O.K. and 
Schering should contact her if guidance on format 
is needed. 


3/20/00 


Memo to Rachael 
Steiner from Janet Gress 
(FDA) 


Schering 2/14/00 proposal for what information to 
include in the 4-month safety update is acceptable. 


3/29/00 


Memo to P. Giles from 
Louis Marzella (FDA) 


Peg Intron/Hepatitis 


3/31/00 


BLA Amendment to 

FDA 


Labeling to replace 1 ML. Diluent Vial with 5 ML. 
Vial. 


4/07/00 


Memo to Vicky Tyson 
Medlock (FDA) from 
Rachael Steiner 


Ms. Tyson-Medlock requested additional copies of 
the March 31, 2000 submission; no comments on 
the pediatric 2/4/00 submission. 


4/07/00 


Memo to Dr. Tiwari 
(FDA) from 
Giles/Steiner/Ling 


Dr. Tiwari needs assistance in using the SAS 
programs and data sets provided as part of the 
BLA. 


4/07/00 


Memo to Dr. Louis 
Marzella (FDA) from 
Giles/Steiner 


Summary of phone contact 4-month safety report 
requirements and future labeling amendment. 


4/07/00 


Memo to M. Fauntleroy 
(FDA) from P. Giles 


Request from Schering for M. Fauntleroy to 
provide technical support to the statistical 
reviewer; Dr. Tiwari as he is having difficulties in 
loading/using the SAS datasets and programs. 


4/10/00 


Memo to Rachael 
Steiner from Dr. Tiwari 
(FDA) 


Dr. Tiwari has requested assistance in helping load 
all 10 CD's of the BLA submission onto his 
desktop computer. 


4/10/00 


Letter to FDA 


Fax to Dr. Marzella of FDA regarding telecon 
minutes and bulleted agreements; 4-month safety 
update, future. 


4/11/00 


Letter to FDA 


Fax to Dr. Tiwari containing the SAS file/datasets 
and instructions for the BLA. CD 10 cover copies 
as this one is needed to use the statistical files. 


4/11/00 


Memo to Rachael 
Steiner from Dr. 
Marzella (FDA) 


Dr. Marzella requested information on the status of 
the pediatric programs for the use of PEG- 
INTRON therapy with and without ribavirin. 


4/12/00 


Memo to Rachel Steiner 
from M. Fauntleroy 


Schering requested to know number ot CDS 
required for stats submission - need 3 CDS 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


4/12/00 


Memo to P. Giles from 
M. Fauntleroy (FDA) 


Provide Airbill and carrier name to M. Fauntleroy 
for the statistical CD submission 


4/12/00 


Memo to Rachel Steiner 
from Dr. Mazrella 
(FDA) 


Dr. Marzella requested information on the status of 
the pediatric programs for the use of Peg-In tron 
with and without ribavirin 


4/14/00 


Memo to M. Fauntleroy 
(FDA) from Rachel 
Steiner 


Schering has sent the replacement stats CDC 
(Airbill and carrier information provided) 


4/14/00 


Letter to FDA 


Replacement CD 10 of 10 - Corrected Statistical 
Files 


04/18/00 


Memo to Rachel Steiner 
from L. Marzella 


Request for pediatric information for Rebetron 


04/20/00 


Letter to FDA 


4 Month safety update - Includes Hepatitis, HIV 
MS and Oncology (two volumes) 


05/02/00 


Memo to W. 
Schwieterman (FDA) 
from P. Giles 


Peg & Riba data release provide 24- week report to 
FDA, Heads up on labeling amendment for Peg 
Monotherapy, reported delay in revision to In tron 
A label 


05/02/00 


Memo to Stuart 
Feldman from Debbie 
Trout 


Pre- Approval inspection for Peg In tron 


05/05/00 


Memo to Rachel Steiner 
from Dr. Marzella 
(FDA) 


Dr. Marzella requested the 24 week in treatment 
report, information on the carcinogenicity studies 
for Ribavirin and critical ribavirin study reports 
should be provided as part of the PEG/Riba BLA 


05/15/00 


Letter to FDA 


Advanced data from monkey study (SN-99331) 
provided to FDA prior to final report (desk copy to 
Anne Pilaro). 


05/23/00 


Memo to Rachel Steiner 
from Dr. Marzella 


Dr. Marzella requested telecon for 5/25 to discuss 
AE files and a second is requested to address the 
IIS protocol 


05/23/00 


Memo to Dr. Marzella 
from Dr. Giles 


Follow up with Dr. Marzella regarding 
programming teleconference for safety data 


05/25/00 


Letter to FDA 


Fax to Louis Marzella of FDA containing the 
adverse event reporting procedures for clinical 
research and the reporting conventions 


05/25/00 


Memo to 

Marzella/Gress (FDA) 
from Steiner 


Provide guidance and written instructions for the 
use of JMP with the SAS files to run AE tables and 
data manipulations 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


05/26/00 


Letter to FDA 


Peg Intron JMP instructions provided to Dr. 
Marzella of FDA via fax 


06/02/00 


Letter to FDA 


Preclinical monkey study report, SN 99331 (2 
books) 


06/06/00 


Letter to FDA 


Desk copy of word 6.0 version c/197-010 narrative 


06/07/00 


Letter from FDA 


Outstanding balance for user fees submitted as new 
fee schedule put out after submission 


06/07/00 


BLA Amendment/Letter 
to FDA 


Revised labeling to include "bucket" dosing, 
complete analysis, Rebetron as 1 st line therapy 


06/20/00 


Memo to Debra Trout 
(FDA) from Diane 
Zezza 


List of documents to be available for Peg-Intron 
pre-approval inspection for June 2000 


06/23/00 


Memo to V. Tyson- 
Medlock (FDA) from 
Rachel Steiner 


Request for info on pediatric study waiver and 
CBER system upgrade 


07/02/00 


BLA Amendment/Letter 
to FDA 


Drug Product attachments: Method of 
Manufacture; Drug Substance Attachments: Raw 
materials used in synthesis; Establishments 
licenses: Water systems, Air Systems 


07/18/00 


Memo to R. Steiner 
from Dr. 

Schwieterman(FDA) 


Summary of Peg Monotherapy pediatrics telecon 


07/20/00 


Letter to FDA 


Fax to agency - list of Schering attendees from 
July 18, 2000 pediatric telecom 


07/27/00 


Memo to P. Giles from 
J. Gress (FDA) 


Peg Intron Additional data analysis 


08/03/00 


Memo to Ms. Steiner 
from Ms. Gress (FDA) 


Scheduling of Peg Monotherapy telecon for 
additional analyses (primarily safety) to be 
requested 


08/04/00 


Memo to Steiner from 
Gress (FDA) 


Telecon to discuss additional analyses to be 
performed for Peg monotherapy submission 


08/09/00 


Memo to D. Trout/J. 
Bekisz from D. Zezza 


Follow-up on Brinny 483 responses to Peg-IFN 
pre-approval inspection submitted July 18, 2000 


08/09/00 


Letter to FDA 


Fax to Janet Gress of FDA outlining information to 
be provided as per the August 4, 2000 
teleconference 


08/15/00 


Letter to FDA 


Response to commitments made in 8/9/00 fax - 
provide additional AE analysis 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


08/16/00 


Memo to Rachel Steiner 
from Dr. Marzella 
(FDA) 


Dr. Marzella needed to know where to find SNA 
data in the BLA 


08/16/00 


Memo to R. Steiner 
from A.Wright (FDA) 


Request for CI 193-007 protocol 


08/17/00 


Letter to FDA 


Final Analysis requested during 8/9 telecon by 
Janet Gress; listing of all AES for patient having a 
serious AE 


08/17/00 


Memo to V. Tyson- 
Medlock (FDA) from R. 
Steiner 


PEG action latter date is now 1 1/13/00 and STN 
number 103949/0 


08/23/00 


Memo to R. Steiner 
from L. Marzella (FDA) 


Telecon to discuss c/193-007 labeling change, a 
plastic anemia safety change, and IIS 


08/28/00 


Memo to Stuart 
Feldman from Debbie 
Trout (FDA) 


Peg-Intron PAI — Responses to FDA 483 
observations 


08/30/00 


Letter to FDA 


Fax to Anita O'Connor containing preclinical tox. 
Information for Peg-Intron 


08/30/00 


Letter to FDA 


Fax to Anita O'Connor - pages from investigator's 
brochure outlining all Peg-Intron Phase I-IH 
studies by indication 


08/31/00 


Memo to R. Steiner 
from Vicki Tyson- 
Medlock (FDA) 


Comments on Peg-Intron cartons, Vial and Diluent 
labeling 


08/31/00 


Letter to FDA 


Fax to Anita O'Connor - pages from PEG BLA, 
conversion of Peg to Intron doses 


08/31/00 


Letter to FDA 


Fax with comments on diluent, vial, and carton 
labeling for Peg-Monotherapy application 


09/06/00 


Memo to Diane Zezza 
from J. Bekisz (FDA) 


Clarification and photographs requested for SDS- 
Page submission 


09/07/00 


Letter to FDA 


"Bucket" Dosing Proposal Faxed to J.Gress (FDA) 


09/07/00 


Memo to Rachel Steiner 
from Glen Jones (FDA) 


Summary of PDA telecon on bucket dosing 
proposal and product reviewer comments (diluent, 
overfill and labeling issues) 


09/08/00 


BLA Amendment/Letter 
to FDA 


Bulk sterility test results for Peg Intron and Intron 
A from 1995-2000. Data requested by Ms. Debbie 
Trout/office of compliance as a follow-up to our 
PAI 483 responses 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


09/08/00 


Letter to FDA 


Fax to FDA with attendee lists for 9/7/00 2 p.m. 
and 4 p.m. telecons (IIS Peg/Riba study and Peg 
BLA monotherapy labeling) 


09/15/00 


Memo to Stuart 
Feldman from Dr. Joe 
Bekisz (FDA) 


Request for Peg Intron finished product vials, 
diluent, syringes and needles for demonstration 
study 


09/18/00 


Memo to Rachel Steiner 
from V. Tyson-Medlock 
(FDA) 


Agency follow-up on pediatric proposal for peg 
monotherapy 


09/18/00 


Memo to R. Steiner 
from L. Marzella(FDA) 


Agency to follow-up on Peg simplified dosing 
regression analysis, request for Intron information 
on hypotension and confirmation 


09/18/00 


Memo to R. Steiner from 
P. Haseman(FDA) 


Agency requested "protocol deviations" section of 
study report 


09/19/00 


Letter from FDA 


Request for designation filing has been accepted. 
Jurisdiction determination for Peg-In tron pen will 
be issued on November 20, 2000 


09/20/00 


Letter to FDA 


Fax to Dr. Marzella - regarding regression 
analysis requested by Dr. David Green during 
9/7/00 teleconference 


09/27/00 


Memo to L. 

Marzella(FDA) from R. 
Steiner 


Confirmation regression analysis fax was received 
by FDA, request for minor changes to the dosing 
table (Change weight cuts so there is no overlap in 
KG. Column, add column to provide actual gram 
dose to be administered) 


09/27/00 


Letter to FDA 


Peg Intron Logo for preclearance 


09/29/00 


Letter to FDA 


Response to 8/31/00 fax from V. Tyson-Medlock 
and 9/7/00 telecon issues — revised vial, carton, 
diluent, labeling, APP manufacturing information 
regression analysis 


10/02/00 


Memo to P. Giles from 
L. Marzella(FDA) 


Informal request for additional safety analyses 


10/03/00 


Memo to Dr. Joe Bekisz 
(FDA) from Stuart 
Feldman 


Shearwater DMF for SC-PEG 


10/04/00 


BLA Amendment/Letter 
to FDA 


Biological Variance notification (BVN) and 
investigation report on bulk sterility failure for 
Intron MD Pen Batch O-IOL-123 -Follow up 
request to September 8, 2000 Amendment 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


10/04/00 


Letter to FDA 


Letter to Mr. James Hamilton (Import/Export 
International Team) requesting his assistance in 
obtaining drug listing for Peg-Intron prior to BLA 
approval (early importation required for product 
launch). 


10/04/00 


Memo to Dr. Joe Bekisz 
(FDA) from Stuart 
Feldman 


Shearwater DMF for SC-PEG 


10/04/00 


Memo to Debbie Trout 
(FDA) from Stuart 
Feldman 


Peg-Intron PAI - Status of September 8 response. 


10/04/00 


Letter to FDA 


Additional 4 copies of Schering's 9/29/00 
submission provided (response to 8/31/00 fax and 
9/7/00 telecom issues). 


10/04/00 


Memot o Ms. Debbie 
Trout (FDA) from 
Stuart Feldman 


BVN and investigation report on bulk sterility 
failure for pen batch 0-101-123. This was follow-up 
request from FDA to our September 8, 2000 
submission (bulk sterility test results). Note: The 
9/8 submission was a follow-up to our PAI 
responses submitted on 7/18/00. 


10/06/00 


Memo to Dr. Joe Bekisz 
(FDA) from Stuart 
Feldman 


Shearwater DMF for SC-PEG 


10/06/00 


letter to FDA 


Fax to Janet Gress of FDA discussing 
incidence/duration/severity of serious adverse 
events occurring in responders vs. relapsers vs. 
nonresponders. 


10/09/00 


Letter to FDA 


Submission of revised AE listings per Dr. 
Marcella's request. 


10/10/00 


Memo to Jim Hamilton 
(FDA) from Stuart 
Feldman 


Importation of Peg-Intron 


10/11/00 


Memo to Joe Bekisz 
(FDA) from Stuart 
Feldman 


List of Schering attendees for October 1, 2000 
telecom Re: SC-PEG 


10/12/00 


Memo to Dr. Stuart 
Feldman from Dr. 
Bekisz/Dr. Dye/Dr. 
Nyugen (FDA) 


Peg Intron PAI - 483 responses 



DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


10/12/00 


Memo to Dr. Stuart 
Feldman from Dr. 
Bekisz/Dr. Dye/Dr. 
Nyugen (FDA 


Drug substance reprocessing and drug product 
overfill. 


10/12/00 


Memo to Dye, 
Beaucage, Nagle, 
Voloch (FDA) from 
Feldman 


SC-PEG starting material 


10/18/00 


Letter to FDA 


Fax to Dr. Marcella of FDA containing revised AE 
table and request PEG and Intron clin. Pharm 
values (T x h and CL/F). 


10/19/00 


Letter to FDA 


Hard copy of information provided to Dr. M^arcella 
via fax 10/18/00. 


10/19/00 


Memo to R Steiner 
from V. Tyson-Medlock 
(FDA) 


Comments on the vial labels, diluent label and 
carton labels for Peg Intron. 


10/20/00 


Letter to FDA 


Fax follow-up for preclearance of Peg-In tron logo 
sent September 27, 2000. 


10/23/00 


Memo to Dr. Joe Bekisz 
(FDA) from Dr. Stuart 
Feldman 


Faxed copy of amendment submitted on 10/23/00. 


10/23/00 


BLA Amendment 


CMC information requested by CBER: 1) status 
report on Shearwater DMF deficiency letter and 2) 
revised overfill justification report. 


10/24/00 


Letter from FDA 


Proposed PEG-Intron logo - add "Powder" before 
"For Injection". 


10/27/00 


Letter to FDA 


Pediatric infor reouest for monotheraov waiver 


10/30/00 


Memo to W. 
Schwieterman (FDA) 
from P. Giles 


Dr. Schwieterman agreed to follow-up on the status 
of the Peg-Monotherapy labeling comments and 
reiterated that for the Pe$?-Riba meeting 24 week 
follow-up data must be in the briefing book. 


10/31/00 


Memo to L. Marzella 
(FDA) from 
Giles/Steiner 


Preliminary comments on Peg Monotherapy 
product info sheet. 


11/01/00 


Letter to FDA 


Fax to V. Tyson of FDA containing copies of PEG 
Intron carton sample for comment. . 


11/03/00 


Letter to FDA 


Pak 3 Intron a solution box sent as desk copy to V. 
Tyson-Medlock of FDA. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


11/03/00 


Memo to Rachael 
Steiner from Vicky 
Tyson-Medlock (FDA) 


Comments on the diluent label and carton labels 
for PEG-Intron. 


11/06/00 


Letter to PDA 


Alcohol swab and syringe information. 


11/06/00 


Memo to W. 
Schwieterman (FDA) 
from P. Giles 


Discussion of issues for approval of PEG 
monotherapy application: Patient med guide, last 
minute changes outside the div. and SAE/class 
labeling for interferons. 


11/07/00 


Letter to FDA 


Revised diluent, vial and carton labels 
incorporating all FDA comments and 
syringe/alcohol swab information. 


11/13/00 


Memo to B. 
Schwieterman (FDA) 
from P. Giles 


FDA intends to send complete review letter for Peg 
Monotherapy BLA, labeling and Phase IV 
commitments being worked out. 


11/13/00 


Letter from FDA 


Complete review letter for Peg Monotherapy 
received. 


11/13/00 


Letter from FDA 


PDA's version of the Peg-In tron monotherapy 
label. 


11/16/00 


Memo to Dr. 
Schwieterman (FDA) 
from P. Giles 


Schedule telecon to clarify Phase IV commitment 
requests. 


11/17/00 


Letter to FDA 


Intent to file amendment in response to Nov. 13, 
2000 approvable letter. 


11/17/00 


Memo to Vicky Tyson- 
Medlock (FDA) from 
Rachael Steiner 


Storage conditions. 


11/20/00 


Letter from FDA 


Approval for request for designation for PEG- 
Intron pen was accepted by PDA. CBER will be 
the agency division with primary review 
responsibility for the en. (2000.19) 


11/22/00 


Memo to Schwieterman, 
Greene, Marzella from 
Giles 


Discussion on Phase IV commitments. 


11/28/00 


Memo to Dr. 
Schwieterman (FDA) 
from P. Giles 


Labeling. 


11/28/00 


Letter to PDA 


Response to complete review/approvable letter 
dated November 13, 2000. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


12/01/00 


Memo to Rachael 
Steiner from V. Tyson- 
Medlock (FDA) 


Telecon set up for Peg Intron monotherapy 
labeling. 


12/05/00 


Memo to Rachael 
Steiner from V. Tyson- 
Medlock (FDA) 


Telecon on Labeling. 


12/05/00 


Letter to FDA 


Final draft carton and vial labeling for Peg Intron. 


12/06/00 


Memo to Penny Giles 
from Vicky Tyson- 
Medlock (FDA) 


Peg Intron labeling. 


12/07/00 


Memo to Rachael 
Steiner from Louis 
Marzella (FDA) 


Response to complete response letter. 


12/11/00 


Letter from FDA 


Complete response letter received and acceptable. 
FDA to respond by Jan. 29, 2001 (BL 103949/0). 


12/12/00 


Memo to Dr. 
Schwieterman (FDA) 
from Penny Giles 


Labeling and pre-BLA meeting PEG and Riba. 


12/13/00 


Letter from FDA 


Peg Intron FDA proposed labeling. 


12/20/00 


Memo supplement to L. 
Marzella (FDA) from P. 
Giles 


Schedule telecon to discuss African American 
Study. 


12/21/00 


Memo supplement to R. 
Steiner from V. Tyson- 
Medlock (FDA) 


If med guide is required, additional changes will be 
needed to the carton text. 


12/21/00 


Memo to Steiner/Giles/ 
Lamendola 


Phase IV commitments. 


12/22/00 


Letter to FDA 


Schering's study plans to evaluate non-caucasians- 
study will use Peg Triba (103949). 


01/05/01 


Memo to Penny Giles 
from Bill Schwieterman 
(FDA) 


Peg mono review status and P/R electronic files for 
adverse events. 


01/08/01 


Letter from FDA 


Fax from FDA to revise storage statement to 
include excursions. 


01/10/01 


Letter from FDA 


Peg-Intron PI and med guide sent via e-mail from 
CBER to Schering. 


01/11/01 


Letter to FDA 


Fax to FDA of cover letter from 12/20/00 labeling 
submission. 


01/11/01 


Letter from FDA 


January 10, 2001 versions of package insert and 
medication guide proposed by FDA. 
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DOCUMENT 
DATE 


DOCUMENT 
TYPE 


SUBJECT 


01/12/01 


Letter to FDA 


Final draft labeling submitted fro Peg-Intron 
monotherapy (PI, Med Guide, Product Vial Labels, 
Cartons). 


01/12/01 


Letter to FDA 


Timing for the Phase IV Peg-Intron mandatory 
Phase 4 commitment studies to be performed 
submitted. 


01/17/01 


Memo to J. Lamendola 
from Glen Jones (FDA) 


Discussion: status of Peg and Intron BLA 
approval. 


01/17/01 


Letter from FDA 


Fax from FDA noting requested changes on the 
cartons. 


01/18/01 


Letter to FDA 


Draft press release and CMC supplement for 
water/diluent to be submitted 12/01. 


01/18/01 


Letter from FDA 


Fax from FDA with Peg Intron package insert. 


01/19/01 


Letter to FDA 


Fax of mocked up carton containing changes and 
lightened for legibility. 


01/19/01 


Letter from FDA 


E-mail from FDA providing their proposed 
medication guide electronically. 


01/19/01 


Letter to FDA 


Two faxes to FDA containing the carton and 
labeling for Peg-Intron. 


01/19/01 


Letter to FDA 
supplement 


Two faxes containing mocked up labeling for Peg 
Intron - vials, cartons, PI and medication guide. 


01/19/01 


Approval letter from 
FDA 


Approval letter for Peg Monotherapy, 5 Phase IV 
commitments listed and press release with FDA's 
comments provided. 


01/22/01 


Letter to FDA 


Fax to FDA with mocked up cartons for the 100, 
160, 300 ug/ml. Strengths for Peg Intron. 


01/22/01 


Letter to FDA 


Faxes and final draft labeling for the BLA 
submitted (103949) 


01/22/01 


Letter from FDA 


Fax from FDA - Form 2253 for the Peg Intron 
Monotherapy press release. 
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PRODUCT 
INFORMATION 

PEG-lntron™ 

(Peginterferon alfa-2b) 
Powder for Injection 

EXHIBIT XII 



WARNING 

Alpha interferons, including PEG-lntron, cause or aggravate fatal or life-threat- 
ening neuropsychiatric, autoimmune, ischemic, and infectious disorders. 
Patients should be monitored closely with periodic clinical and laboratory 
evaluations. Patients with persistently severe or worsening signs or symptoms 
of these conditions should be withdrawn from therapy. In many but not all 
cases these disorders resolve after stopping PEG-lntron therapy. See WARN- 
INGS, ADVERSE REACTIONS. 



DESCRIPTION 

PEG-lntron™, peginterferon alfa-2b Powder for Injection, is a covalent conjugate 
of recombinant alfa interferon with monomethoxy polyethylene glycol (PEG). The 
molecular weight of the PEG portion of the molecule is 12,000 daltons. The average 
molecular weight of the PEG-lntron molecule is approximately 31,000 daltons. The 
specific activity of pegylated interferon alfa-2b is approximately 0.7 x 10 8 lU/mg 
protein. 

Interferon alfa-2b, the starting material used to manufacture PEG-lntron, is a 
water-soluble protein with a molecular weight of 19,271 daltons produced by 
recombinant DNA techniques. It is obtained from the bacterial fermentation of a 
strain of Escherichia coli bearing a genetically engineered plasmid containing an 
interferon gene from human leukocytes. 

PEG-lntron is a white to off-white lyophilized powder supplied in 2-mL vials for 
subcutaneous use. Each vial contains either 74 pg, 118.4 pg, 177.6 pg, or 222 pg of 
PEG-lntron, and 1.11 mg dibasic sodium phosphate anhydrous, 1.11 mg mono- 
basic sodium phosphate dihydrate, 59.2 mg sucrose and 0.074 mg polysorbate 80. 
Following reconstitution with 0.7 mL of the supplied diluent (Sterile Water for 
Injection, USP), each vial contains PEG-lntron at strengths of either 100 pg/mL, 
160 pg/mL, 240 ug/mL, or 300 ug/mL. 

CLINICAL PHARMACOLOGY 

General: The biological activity of PEG-lntron is derived from its interferon alfa-2b 
moiety. Interferons exert their cellular activities by binding to specific membrane 
receptors on the cell surface and initiate a complex sequence of intracellular events. 
These include the induction of certain enzymes, suppression of cell proliferation, 
immunomodulating activities such as enhancement of the phagocytic activity of 
macrophages and augmentation of the specific cytotoxicity of lymphocytes for 
target cells, and inhibition of virus replication in virus-infected cells. Interferon alfa 
upregulates the Th1 T-helper cell subset in in vitro studies. The clinical relevance of 
these findings is not known. 

Pharmacodynamics: PEG-lntron raises concentrations of effector proteins such as 
serum neopterin and 2'5' oligoadenylate synthetase, raises body temperature, and 
causes reversible decreases in leukocyte and platelet counts. The correlation 
between the in vitro and in vivo pharmacologic and pharmacodynamic and clinical 
effects is unknown. 

Pharmacokinetics: Following a single subcutaneous dose of PEG-lntron, the mean 
absorption half-life (t V 2 ka) was 4.6 hours. Maximal serum concentrations (Cmax) 
occur between 15-44 hours post-dose, and are sustained for up to 48-72 hours. The 
Cmax and AUG measurements of PEG-lntron increase in a dose-related manner. After 
multiple dosing, there is an increase in bioavailability of PEG-lntron. Week 48 mean 
trough concentrations (320 pg/mL; range 0, 2960) are approximately 3-fold higher 
than Week 4 mean trough concentrations (94 pg/mL; range 0, 416). The mean 
PEG-lntron elimination half-life is approximately 40 hours (range 22 to 60 hours) 
in patients with HCV infection. The apparent clearance of PEG-lntron is estimated to 
be approximately 22.0 mL/hr»kg. Renal elimination accounts for 30% of the 
clearance. Single dose peginterferon alfa-2b pharmacokinetics following a subcuta- 
neous 1.0 pg/kg dose suggest the clearance of peginterferon alfa-2b is reduced 
by approximately half in patients with impaired renal function (creatinine clearance 
<50 mlVminute). 

Pegylation of interferon alfa-2b produces a product (PEG-lntron) whose clearance 
is lower than that of non-pegylated interferon alfa-2b. When compared to 
INTRON A, PEG-lntron (1.0 pg/kg) has approximately a seven-fold lower mean 
apparent clearance and a five-fold greater mean half-life permitting a reduced 
dosing frequency. At effective therapeutic doses, PEG-lntron has approximately ten- 
fold greater Cmax and 50-fold greater AUC than interferon alfa-2b. 



Pharmacokinetic data from geriatric patients (> 65 years of age) treated with a 
single subcutaneous dose of 1.0 pg/kg of PEG-lntron showed no remarkable 
differences in Cmax, AUC, clearance, or elimination half-life from those obtained in 
younger patients. 

During the 48 week treatment period with PEG-lntron no differences in the 
pharmacokinetic profiles were observed between male and female patients with 
chronic hepatitis C infection. 

Drug Interactions: It is not known if PEG-lntron therapy causes clinically significant 
drug-drug interactions with drugs metabolized by the liver in patients with hepatitis 
C. In 12 healthy subjects known to be CYP2D6 extensive metabolizers, a single 
subcutaneous dose of 1 pg/kg PEG-lntron did not inhibit CYP1A2, 2C8/9, 2D6, 
hepatic 3A4 or N-acetyltransf erase; the effects of PEG-lntron on CYP2C19 were not 
assessed. 

CLINICAL STUDIES 

A randomized study compared treatment with PEG-lntron (0.5, 1.0, or 1.5 pg/kg 
once weekly SC) to treatment with INTRON A, (3 million units three times weekly 
SC) in 1219 adults with chronic hepatitis from HCV infection. The patients were not 
previously treated with interferon alfa, had compensated liver disease, detectable 
HCV RNA, elevated ALT, and liver histopathology consistent with chronic hepatitis. 
Patients were treated for 48 weeks and were followed for 24 weeks post-treatment. 
Seventy percent of all patients were infected with HCV genotype 1, and 74% of all 
patients had high baseline levels of HCV RNA (more than 2 million copies per mL of 
serum), two factors known to predict poor response to treatment. 
Response to treatment was defined as undetectable HCV RNA and normalization of 
ALT at 24 weeks post-treatment. The response rates to the 1.0 and 1.5 pg/kg 
PEG-lntron doses were similar to each other and were both higher than response 
rates to INTRON A. (See Tabid) 



TABLE 1. Rates of Response to Treatment 




A 

PEG-lntron 
0.5 pg/kg 
(N=315) 


B 

PEG-lntron 
1.0 ugAg 
(N=298) 


C 

INTRON A 
3MIUTIW 
(N=307) 


B-C 
(95% CI) 
Difference 
between 
PEG-lntron 
1.0 ugAgand 
INTRON A 


Treatment Response 
(Combined Virologic 
Response and 
ALT Normalization) 


17% 


24% 


12% 


11 (5,18) 


Virologic Response* 


18% 


25% 


12% 


12(6, 9) 


ALT Normalization 


24% 


29% 


18% 


11 (5,18) 



*Serum HCV RNA is measured by a research- based quantitive polymerase chain reaction with a lower limit ot 
detection ot 100 copies/mL at the National Genetics Institute, Culver City, CA. 



Patients with both viral genotype 1 and high serum levels of HCV RNA at baseline 
were less likely to respond to treatment with PEG-lntron. Among patients with 
the two unfavorable prognostic variables, 8% (12/157) responded to PEG-lntron 
treatment and 2% (4/169) responded to INTRON A. Doses of PEG-lntron higher 
than the recommended dose did not result in higher response rates in these 
patients. 

Patients receiving PEG-lntron with viral genotype 1 had a response rate of 14% 
(28/199) while patients with other viral genotypes had a 45% (43/96) response rate. 

Ninety-six percent of the responders in the PEG-lntron groups and 100% of 
responders in the INTRON A group first cleared their viral RNA by week 24 of treat- 
ment. See DOSAGE AND ADMINISTRATION. 

The treatment response rates were similar in men and women. Response rates 
were lower in African American and Hispanic patients and higher in Asians 
compared to Caucasians, Although African Americans had a higher proportion of 
poor prognostic factors compared to Caucasians the number of non-Caucasians 
studied (9% of the total) was insufficient to allow meaningful conclusions about 
differences in response rates after adjusting for prognostic factors. 



Liver biopsies were obtained before and after treatment in 60% of patients. A 
modest reduction in inflammation compared to baseline that was similar in all four 
treatment groups was observed. 

INDICATIONS AND USAGE 

PEG-lntron, peginterferon alfa-2b, monotherapy is indicated for the treatment of 
chronic hepatitis C in patients not previously treated with interferon alpha who have 
compensated liver disease and are at least 18 years of age. The safety and efficacy 
of peginterferon alfa-2b (PEG-lntron) in combination with ribavirin (REBETOL) for 
the treatment of chronic hepatitis C have not been established. 

CONTRAINDICATIONS 

PEG-lntron is contraindicated in patients with: 

• hypersensitivity to PEG-lntron or any component of the product 
•autoimmune hepatitis 

• decompensated liver disease 

WARNINGS 

Patients should be monitored for the following serious conditions, some of which 
may become life threatening. Patients with persistently severe or worsening signs 
or symptoms should be withdrawn from therapy. 
Neuropsychiatric events 

Life-threatening or fatal neuropsychiatric events, including suicide, suicidal and 
homicidal ideation, depression, relapse of drug addiction/overdose, and aggressive 
behavior have occurred in patients with and without a previous psychiatric disorder 
during PEG-lntron treatment and follow-up. Psychoses and hallucinations have 
been observed in patients treated with alpha interferons. PEG-lntron should be used 
with extreme caution in patients with a history of psychiatric disorders. Patients 
should be advised to report immediately any symptoms of depression and/or 
suicidal ideation to their prescribing physicians. Physicians should monitor all 
patients for evidence of depression and other psychiatric symptoms. In severe 
cases, PEG-lntron should be stopped immediately and psychiatric intervention 
instituted. 

Bone marrow toxicity 

PEG-lntron suppresses bone marrow function, sometimes resulting in severe 
cytopenias. PEG-lntron should be discontinued in patients who develop severe 
decreases in neutrophil or platelet counts. Very rarely alpha interferons may be 
associated with aplastic anemia. (See DOSAGE AND ADMINISTRATION) 
Endocrine disorders 

PEG-lntron causes or aggravates hypothyroidism and hyperthyroidism. 
Hyperglycemia has been observed in patients treated with PEG-lntron. Diabetes 
mellitus has been observed in patients treated with alpha interferons. Patients with 
these conditions who cannot be effectively treated by medication should not begin 
PEG-lntron therapy. Patients who develop these conditions during treatment and 
cannot be controlled with medication should not continue PEG-lntron therapy. 
Cardiovascular events 

Cardiovascular events, which include hypotension, arrhythmia, tachycardia, 
cardiomyopathy, and myocardial infarction have been observed in patients treated 
with PEG-lntron. PEG-lntron should be used cautiously in patients with cardio- 
vascular disease. Patients with a history of myocardial infarction and arrhythmic dis- 
order who require PEG-lntron therapy should be closely monitored (see Laboratory 
tests). 
Colitis 

Fatal and nonfatal ulcerative and hemorrhagic colitis has been observed within 
12 weeks of the start of alpha interferon treatment. Abdominal pain, bloody diarrhea, 
and fever are the typical manifestations. PEG-lntron treatment should be discontin- 
ued immediately in patients who develop these symptoms and signs. The colitis 
usually resolves within 1-3 weeks of discontinuation of alpha interferons. 
Pancreatitis 

Fatal and nonfatal pancreatitis has been observed in patients treated with alpha 
interferon. PEG-lntron therapy should be suspended in patients with signs and 
symptoms suggestive of pancreatitis and discontinued in patients diagnosed with 
pancreatitis. 
Autoimmune disorders 

Development or exacerbation of autoimmune disorders (e.g., thyroiditis, thrombo- 
cytopenia, rheumatoid arthritis, interstitial nephritis, systemic lupus erythematosus, 
psoriasis) have been observed in patients receiving PEG-lntron. PEG-lntron should 
be used with caution in patients with autoimmune disorders. 
Pulmonary disorders 

Dyspnea, pulmonary infiltrates, pneumonitis and pneumonia, some resulting in 
patient deaths, have been associated with PEG-lntron or alpha interferon therapy. 
Patients with pulmonary infiltrates or pulmonary function impairment should be 
closely monitored. 
Hypersensitivity 

Serious, acute hypersensitivity reactions (e.g., urticaria, angioedema, broncho- 
constriction, anaphylaxis) have been rarely observed during alpha interferon 
therapy. If such a reaction develops during treatment with PEG-lntron, discontinue 



treatment and institute appropriate medical therapy immediately. Transient rashes 
do not necessitate interruption of treatment. 

PRECAUTIONS 

• PEG-lntron has not been studied in patients who have failed other alpha interferon 
treatments. 

• The safety and efficacy of PEG-lntron for the treatment of hepatitis C in patients 
who have received liver or other organ transplant recipients have not been studied. 

• The safety and efficacy of PEG-lntron for the treatment of patients with HCV 
coinfected with HIV or HBV have not been established. 

Ophthalmologic disorders: Retinal hemorrhages, cotton wool spots, and retinal 
artery or vein obstruction have been observed after treatment with PEG-lntron or 
alpha interferons. Patients who have diabetes mellitus or hypertension should have 
eye examinations before the start of PEG-lntron treatment. 
Patients with renal failure: Patients with impairment of renal function should be 
closely monitored for signs and symptoms of interferon toxicity and doses of 
PEG-lntron should be adjusted accordingly. PEG-lntron should be used with caution 
in patients with creatinine clearance <50 mL/min. See DOSAGE AND ADMINIS- 
TRATION. 

Immunogenicity: One percent of patients (7/734) receiving PEG-lntron developed 
low-titer (<64) neutralizing antibodies to INTRON A. The clinical and pathological 
significance of the appearance of serum neutralizing antibodies is unknown. No 
apparent correlation of antibody development to clinical response or adverse events 
was observed. The incidence of post-treatment binding antibody was approxi- 
mately 10% for patients receiving PEG-lntron and approximately 15% for patients 
receiving INTRON A. The data reflect the percentage of patients whose test results 
were considered positive for antibodies to PEG-lntron in a Biacore assay that is used 
to measure binding antibodies, and in an antiviral neutralization assay which 
measures serum neutralizing antibodies. The percentage of patients whose test 
results were considered positive for antibodies is highly dependent on the sensi- 
tivity and specificity of the assays. Additionally the observed incidence of antibody 
positivity in these assays may be influenced by several factors including sample 
timing and handling, concomitant medications, and underlying disease. For these 
reasons, comparison of the incidence of antibodies to PEG-lntron with the incidence 
of antibodies to other products may be misleading. 
* Laboratory Tests: PEG-lntron may cause severe decreases in neutrophil and platelet 
counts, and abnormality of TSH. In 10% of patients treated with PEG-lntron ALT 
levels rose 2 to 5-fold above baseline. The elevations were transient and were not 
associated with deterioration of other liver functions. 

Patients on PEG-lntron therapy should have hematology and blood chemistry 
testing before the start of treatment and then periodically thereafter. In the clinical 
trial CBC (including neutrophil and platelet counts) and chemistries (including AST, 
ALT, and bilirubin) were measured during the treatment period at weeks 2, 4, 8, 12, 
and then at 6-week intervals or more frequently if abnormalities developed. TSH 
levels were measured every 12 weeks during the treatment period. 

Patients who have pre-existing cardiac abnormalities should have electrocardio- 
grams administered before treatment with PEG-lntron. 
Information for Patients: Patients receiving PEG-lntron should be directed in its 
appropriate use, informed of the benefits and risks associated with treatment, and 
referred to the MEDICATION GUIDE. 

A puncture-resistant container for the disposal of used syringes and needles 
should be supplied to the patient for at home use. Patients should be thoroughly 
instructed in the importance of proper disposal and cautioned against any reuse of 
needles and syringes. The full container should be disposed of according to the 
directions provided by the physician (see MEDICATION GUIDE). 

Patients should be informed that there are no data evaluating whether PEG-lntron 
therapy will prevent transmission of HCV infection to others. Also, it is not known if 
treatment with PEG-lntron will cure hepatitis C or prevent cirrhosis, liver failure, or 
liver cancer that may be the result of infection with the hepatitis C virus. 

Patients should be advised that laboratory evaluations are required before starting 
therapy and periodically thereafter (see Laboratory Tests). It is advised that patients 
be well-hyd rated, especially during the initial stages of treatment. "Flu-like" symp- 
toms associated with administration of PEG-lntron may be minimized by bedtime 
administration of PEG-lntron or by use of antipyretics. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 
Carcinogenesis: PEG-lntron has not been tested for its carcinogenic potential. 
Mutagenesis: Neither PEG-lntron, nor its components interferon or methoxypofy- 
ethylene glycol caused damage to DNA when tested in the standard battery of muta- 
genesis assays, in the presence and absence of metabolic activation. 
Impairment of Fertility: Irregular menstrual cycles were observed in female 
cynomolgus monkeys given subcutaneous injections of 4239 pg/m* PEG-intron 
every other day for one month, at approximately 345 times the- recommended 
weekly human dose (based upon body surface area). These effects included 
transiently decreased serum levels of estradiol and progesterone, suggestive of 
anovulation. Normal menstrual cycles and serum hormone levels resumed in these 
animals 2 to 3 months following cessation of PEG-lntron treatment. Every other day 



dosing with 262 ug/mz (approximately 21 times the weekly human dose) had no 
effects on cycle duration or reproductive hormone status. The effects of PEG-lntron 
on male fertility have not been studied. 

Pregnancy Category C: Non-pegylated Interferon alfa-2b f has been shown to have 
abortifacient effects in Macaca mulatta (rhesus monkeys) at 15 and 30 million lU/kg 
(estimated human equivalent of 5 and 10 million lU/kg, based on body surface area 
adjustment for a 60 kg adult). PEG-lntron should be assumed to also have aborti- 
facient potential. There are no adequate and well-controlled studies in pregnant 
women. PEG-lntron therapy is to be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Therefore, PEG-lntron is recom- 
mended for use in fertile women only when they are using effective contraception 
during the treatment period. 

Nursing Mothers: It is not known whether the components of PEG-lntron are 
excreted in human milk. Because of the potential for adverse reactions from the drug 
in nursing infants, a decision must be made whether to discontinue nursing or 
discontinue the treatment, taking into account the importance of the product to the 
mother. 

Pediatric Use Safety and effectiveness in pediatric patients below the age of 18 
years have not been established. 

Geriatric Patients Clinical studies of PEG-lntron did not include sufficient numbers 
of subjects aged 65 and over to determine whether they respond differently than 
younger subjects. Other reported clinical experience has not identified differences in 
responses between the elderly and younger patients. However, treatment with alpha 
interferons, including PEG-lntron, is associated with CNS, cardiac, and systemic 
(flu-like) adverse effects. Because these adverse reactions may be more severe in 
the elderly, caution should be exercised in use of PEG-lntron in this population. This 
drug is known to be substantially excreted by the kidney. Because elderly patients 
are more likely to have decreased renal function, the risk of toxic reactions to this 
drug may be greater in patients with impaired renal function. 

ADVERSE REACTIONS 

Nearly all study patients experienced one or more adverse events. The incidence of 
serious adverse events was similar (about 12%) in all treatment groups. In many but 
not all cases, events resolve after stopping PEG-lntron therapy. Some patients 
continued to experience adverse events for several months after discontinuation of 
therapy. There was one patient death, a suicide, among patients receiving 
PEG-lntron and two patient deaths in the INTRON A group (1 murder/suicide and 
1 sudden death). Overall, 10% of patients in the PEG-lntron groups discontinued 
therapy due to adverse events compared to 6% in the INTRON A group. Fourteen 
percent of patients in the PEG-fntron groups required dose reduction compared to 
6% in the INTRON A group. 

The most common adverse events associated with PEG-lntron were "flu-like" 
symptoms which occurred in approximately 50% of patients, and may decrease in 
severity as treatment continues. Application site disorders occurred frequently 
(47%) and included injection site inflammation, and reaction (i.e. bruise, itchiness, 
irritation). Injection site pain was reported in 2% of patients receiving PEG-lntron. 
Alopecia (thinning of the hair) is also often associated with PEG-lntron. 

Fifty-seven percent of patients treated with PEG-lntron experienced psychiatric 
adverse events, most commonly depression (29%). Suicidal behavior (ideation, 
attempts, and suicides) occurred in 1% of all patients during or shortly after treat- 
ment with PEG-lntron. (See WARNINGS). 

Patients receiving PEG-lntron appeared to experience a greater number of adverse 
events (e.g., injection site reaction, fever, rigors, nausea) compared to patients 
receiving INTRON A. The number of adverse events in all body systems in general 
was higher in patients receiving the higher PEG-lntron dosages. 

Adverse events that occurred in the Phase 3 clinical trial at >5% incidence are 
provided in Table 2 by treatment group. 



TABLE 2. Adverse Events Occurring in >5% of Patients 




PEG-lntron 


INTRON A 


Adverse Events 


1.0 pgAg 


3MIU 


(N=297) 


(N=3Q3) 


Percentage of Patients Reporting Adverse Events* 


Application Site Disorders 






Injection Site Inflammation/Reaction 


47 


20 


Autonomic Nervous System Disorders 






Rushing 


6 


3 


Sweating Increased 


6 


7 


Body as a Whole -General Disorders 






Headache 


56 


52 


Fatigue 


52 


54 


Influenza-Like Symptoms 


46 


38 


Rigors 


23 


19 


Fever 


22 


12 


Weight Decrease 


11 


13 



TABLE 2. Adverse Events Occurring in >5% of Patients cont'd. 




PEG-lntron 


INTRON A 




1.0 ug/kg 


3MIU 


Adverse Events 


(N=297) 


(N=303) 


Percentage of Patients Reporting Adverse Events* 


Body as a Whole -General Disorders confd. 




RUQ pain 


8 


Q 
O 


Malaise 


7 


6 


Pantml null DAnnknanl 

uentrai and Peripheral 






Nervous System Disorders 






Dizziness 


12 


10 


Hypertonia 


5 


3 


Endocrine Disorders 






Hypothyrodism 


5 


3 


Gastro-intesb'nal System Disorders 






Nausea 


26 


20 


Anorexia 


20 


17 


Diarrhea 


1ft 
to 


16 


Abdominal Pain 


15 


1 1 


Vomiting 


7 


5 


Dyspepsia 


6 


7 


Hemotologic Disorders 






Neutropenia 


6 


2 


Thrombocytopenia 


7 


<1 


Infectious Disorders 






Infection viral 


11 


m 


Liver and Biliary System Disorders 






Hepatomegaly 


6 


5 


Musculoskeletal System Disorders 






Mii^nilrrckplptnl Pain 

iviuoi/UiuoiVGiGiai rail I 


00 


58 


Psychiatric Disorders 






Depression 


29 


25 


Insomnia 


23 


23 


Anxiety/Emotional Lability/Irritability 


28 


34 


nco|jiraiury oyoicin uisorucio 






Pharyngitis 


10 


( 


Sinusitis 


7 


7 


Coughing 


6 


5 


Skin and Appendages Disorders 






Alopecia 


22 


22 


Pruritus 


12 


8 


Dry skin 


11 


9 


Rash 


6 


7 



* Patients reporting one or more adverse events. A patient may have reported more than one adverse event 
within a body system/organ class category. 



Numerous adverse events were observed at a frequency <5%. In the absence of a 
non-treatment control group the relationship to study drug could not be determined. 

Individual serious adverse events occurred at a frequency <1% and included 
suicide attempt, suicidal ideation, severe depression; relapse of drug addiction/ 
overdose; nerve palsy (facial, oculomotor); cardiomyopathy myocardial infarction, 
retinal ischemia, retinal vein thrombosis, transient ischemic attack, supraventricular 
arrhythmias, loss of consciousness; neutropenia, infection (pneumonia, abscess); 
autoimmune thrombocytopenia, hyperthyroidism, rheumatoid arthritis, interstitial 
nephritis, lupus-like syndrome, aggravated psoriasis; urticaria. 

Laboratory Values 

Neutrophils Neutrophil counts decreased in 70% of patients. Severe potentially 
life-threatening neutropenia (<0.5 x 10VL) occurred in 1% of patients. 

Platelets Platelet counts decreased in 20% of patients. Treatment with PEG-lntron 
resulted in severe decreases in platelet counts (<50,000/mm 3 ) in 1% of patients. 

The incidence and severity of thrombocytopenia and neutropenia were greater in 
the PEG-lntron groups compared to the interferon alfa group. Platelet and neutrophil 
counts generally returned to pretreatment levels within 4 weeks of the cessation of 
therapy. 

Thyroid Function TSH abnormalities developed in 16% of patients and were 
associated with clinically apparent hypothyroidism (5%) or hyperthyroidism (1%). 
Subjects developed new onset TSH abnormalities while on treatment and during the 
follow-up period. At the end of the follow-up period 7% of subjects still had abnor- 
mal TSH values. 

OVERDOSAGE 

There is limited experience with overdosage. In the clinical study, 13 patients acci- 



dentally received a dose greater than that prescribed. There were no instances in 
which a patient received more than 2.5 times the intended dose. The maximum dose 
received by any patient was 3.45 ug/kg weekly over a period of approximately 
12 weeks. There were no serious reactions attributed to these overdosages. 

DOSAGE AND ADMINISTRATION 

A patient should self-inject only if the physician determines that it is appropriate and 
the patient agrees to medical follow-up as necessary and training in proper injec- 
tion technique has been given to him/her. (See illustrated MEDICATION GUIDE for 
instructions.) 

PEG-lntron is administered subcutaneously once weekly for one year. The dose 
should be administered on the same day of each week. Initial dosing should be 
based on weight as described in Table 3. 



TABLE 3. Recommended Dosing 


Vial Strength* 


Weight 


Amount of 


Volume of 


to Use 


(kg) 


PEG-lntron 


PEG-lntron* 


(Mfl/mL) 


to Administer (pg) 


to Administer (mL) 


100 


37-45 


40 


0.4 




46-56 


50 


0.5 


160 


57-72 


64 


0.4 




73-88 


80 


0.5 


240 


89-106 


96 


0.4 




107-136 


120 


0.5 


300 


137-160 


150 


0.5 



• When reconsituted as directed 



Serum HCV RNA levels should be assessed after 24 weeks of treatment. 
Discontinuation of treatment should be considered in any patient who has not 
achieved an HCV RNA below the limit of detection of the assay after 24 weeks of 
therapy with PEG-lntron. (See CLINICAL STUDIES.) 

There are no safety and efficacy data for treatment longer than 48 weeks or for 
re-treatment of patients who relapse following PEG-lntron therapy. 

Dose Reduction 

If a serious adverse reaction develops during the course of treatment (see WARN- 
INGS) discontinue or modify the dosage of PEG-lntron to one-half the starting 
dosage until the adverse event abates or decreases in severity. If persistent or 
recurrent intolerance develops despite adequate dosage adjustment, discontinue 
treatment with PEG-lntron. For dose modification in the event of neutropenia and 
thrombocytopenia see Table 4. 



TABLE 4. Guidelines for Dose Modifications 
for Neutropenia and Thrombocytopenia 

Dose Reduction Permanent Discontinuation 

Neutrophil Count <0.75x10VL <0.50x10YL 

Platelet Count <80x107L <50x10YL 



Preparation and Administration 

Two 8-D Safety Lok™ syringes are provided in the package; one syringe is for the 
reconstitution steps and one for the patient injection. There is a plastic safety sleeve 
to be pulled over the needle after use. The syringe locks with an audible click when 
the green stripe on the safety sleeve covers the red stripe on the needle. Brief 
instructions for the preparation and administration of PEG-lntron Powder for 
Injection are provided below. Please refer to the MEDICATION GUIDE for detailed, 
step by step instuctions. 

Reconstitute the PEG-lntron lyophilized product with only 0.7 mL of supplied 
diluent (Sterile Water for Injection, USP). The diluent vial is for single use only. 
The remaining diluent should be discarded. No other medications should be added 
to solutions containing PEG-lntron, and PEG-lntron should not be reconstituted with 
other diluents. Swirl gently to hasten complete dissolution of the powder. The 
reconstituted solution should be clear and colorless. Visually inspect the solution for 
particulate matter and discoloration prior to administration. The solution should not 
be used if discolored or cloudy, or if particulates are present. (See MEDICATION 
GUIDE for detailed instructions). 

The reconstituted solution should be used immediately and cannot be stored for 
more than 24 hours at 2°-8°C (see Storage), The appropriate PEG-lntron dose 
should be withdrawn and injected subcutaneously. (See MEDICATION GUIDE for 
detailed instructions.) The PEG-lntron vial is a single use vial and does not contain 
a preservative. DO NOT REENTER VIAL. DISCARD UNUSED PORTION. Once the 
dose from a single dose vial has been withdrawn, the sterility of any remaining 
product can no longer be guaranteed. Pooling of unused portions of some medica- 
tions has been linked to bacterial contamination and morbidity. 



After preparation and administration of the PEG-lntron injection, it is essential 
to follow the procedure for proper disposal of syringes and needles. A puncture- 
resistant container should be used for disposal of syringes. Patients should be 
instructed in the technique and importance of proper syringe disposal and be cau- 
tioned against reuse of these items (see MEDICATION GUIDE for detailed instruc- 
tions.) 

Storage 

PEG-lntron, should be stored at 25°C (77°F): excursions permitted to 15-30°C 
(59-86°F)[see USP Controlled Room Temperature]. After reconstitution with sup- 
plied Diluent the solution should be used immediately, but may be stored up to 
24 hours at 2° to 8°C (36° to 46°F). The reconstituted solution contains no preser- 
vative, is clear and colorless. Do not freeze. 

HOW SUPPLIED 

PEG-lntron is a white to off-white lyophilized powder supplied in 2-mL vials. The 
PEG-lntron Powder for Injection should be reconstituted with 0.7 mL of the supplied 
Diluent (Sterile Water for Injection, USP) prior to use. 
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For Patients 
37-56 kg 


A box containing one 100 ug/mL vial 
of PEG-lntron Powder for Injection and 
one 5 mL vial of Diluent (Sterile Water 
for Injection, USP), 2 B-D Safety Lok™ 
syringes with a safety sleeve and 
2 almhnl swabs 


(NDC 0085-1368-01) 


For Patients 
57-88 kg 


A box containing one 160 ug/mL vial 
of PEG-lntron Powder for Injection and 
one 5 mL vial of Diluent (Sterile Water 
for Injection, USP), 2 B-D Safety Lok™ 
syringes with a safety sleeve and 
2 alcohol swabs. 


(NDC 0085-1291-01) 


For Patients 
89-136 kg 


A box containing one 240 ug/mL vial 
of PEG-lntron Powder for Injection and 
one 5 mL vial of Diluent (Sterile Water 
for Injection, USP), 2 B-D Safety Lok™ 
syringes with a safety sleeve 
and 2 alcohol swabs. 


(NDC 0085-1 304-01) 


For Patients 
137-160 kg 


A box containing one 300 ug/mL vial 
of PEG-lntron Powder for Injection and 
one 5 mL vial of Diluent (Sterile Water 
for Injection, USP), 2 B-D Safety Lok™ 
syringes with a safety sleeve 
and 2 alcohol swabs. 


(NDC 0085-1 279-01) 
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EXHIBIT XIII 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,951,974 
DATED : September 14, 1999 

INVENTOR(S) : GILBERT, et aJ. 

It is certified (hat error appears in the above-identified patent and that said Letters Patent are 
hereby corrected as shown below: 
Claim 19, line 1: "19" should read -18-; 

Claim 28, line 1: "17" should read -27-; 

Claim 36, line 3: "15" should read -18-. 




AfttSfitlt; Officer Commissioner </) Pmenn ,,„J Trademark* 



